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‘ chnracterlsttcs assoclated wath the fiew model concept were cxplorcd.

MODEL OF TEAM ORGANIZATION AND BEHAVIOR AND TEAM
DESCRIPTION METHOD

EXECUTIVE SUMMARY

Requlremont

The objectives of this first year of a three-year research effort
were to develop two research products: (1) a wodel of the organization

. and performance of any military team performing any team wmission; and

(2) a structured, procedural method for describing the structure,
organization, and performance of teams, based on the model. This
report describes both the model and description method, including
discussions of the way in which these two productl were developed and

, validated,

Procedure

The investigators initially recognized that no existing model of
team or small group behavior was sufficiently general and comprehensive
to be used as a foundation for the model to be developed. Under this
basic condition, a "primitive" model of the behavioral elements of team
performance was created at the sutset of the effort. This primitive
model evolved into the present model in two ways. First, the existing
literature on team and small group behavior was reviewed to identify
useful concepts which could contribute to a general model of team
organization and behavior. Potentially useful concepts were
synthesized and incorporated into the primitive model. Most major
features of the model were developed through the observation of a
variety of Army teams performing many different team missions, Four
"waves” of observation were conducted during model development at

-different FOKSCOM posts, At each post, several observers watched teams

performing missions and discussed the missions with members of the
teams thlt were observed. Each of the teams, and -taotonl, perforwed

. the time of obaervat;nn.. Hhen new concepto or features wers needed to

adequately describe teams or missions, such concepts were developed and
refined by the project team between observation sessions. Eventually,
the model and its components became complete enough to accurately
describe all the organizational and behavioral characteristics of all

* teams and . missions observed during model development. The completeness

and generalxty of the wodel were verified by observing both team types
and missions that had been previously observed and those that had not.
The councepts and constructs of the model were found to be adequate for
descrnbnng the organization and the -tuaton porfor-ancc of the teames
observed during verification,

The team description method was developed in pnrallel with the
model, as the model evolved. When new concepts were added to the
model, ways to describe the team organization or perfor-anec
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The new or revised description techniques were evaluated during field
observation, and the ability of the techniques to yield sccurate
information in.the desired form was asscsed after trial use.
Description techniques which were found to be overly cumbersome or
difficult to use or which did not result in the quality of data desired
- were revised, or discarded and replaced by alternative procedures., The
utility and comprehensiveness of the description method was validated
by applying the description techniques to team types not observed
during creation of the model and description wmethod, Several
_shortfalls in the original description method were discovered during
validation, and modifications to the description method were made to
overcome the prohlems gencrated by those shortfalls, These changes are
reflected in the descriptiou method as it is presented in the body of
this report. ‘ ' ‘ :

Findings

The model consists of two parts, The first part consists of a set
of concepts and terms for describing the structure and organization of
teams both in the abstract--i.e,, out of context of particular missions’
(nominal team structure), and in the context of particular missions
that are performed by teams (actual team structure). For each type of
team structure, a number of terms and descriptive dimensions are
defined. The second part of the model deals with concepts, terms, and

. approaches for describing the behavior of teams as the tesms perform
missions. Only two basic components are needed to describe the
behavior of a team under this model: description of the individual
tasks performed by team members and the dependencies among team wembers
(dependencies are events in a mission where one team member receives
input from one or more other team members which permits the receiving
member to initiate, continue, or complete his individual tasks).

The description method based on the model comtains four steps.
Each step has associated with it a set of data requirewents and
procedures for Jdata gathering and presentation. The first step is

"concerned with identifying the teams and team types to be described,
and selecting teams for description, Step two deals with preparing
detailed descriptions of the structural and organizational
characteristics of the teams selected in step one, The third step

' concerns selecting missions to be described for the team types selecied

- im step one, The fourth and final step deals with describing the
behavior, stracture, and performance of tcams as they perform the
missions selected in step three. DNDetailed procedures for recording,
analyzing, and describing the performance of teams sre provided in.
discussion of each step, Standardized documentation forms to record

'data, observations, and decisions aggregated during preparation of team
descriptions are included, and procedures for data recording are
provided., = . C ' - o
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Utilization of Findings

The model has already been used in the development of the method
for describing the structure, organization, and performance of teams in
this first year's effort. . The model and the description method will be
extensively refined in the following years of the effort, and used to
provide the foundation for several developments: creating methods for
evaluating the pcrfurnanue of teams; developlng a wmethod for
identifying team training requirements for various types of teams; and
evolvxng guidelines for selectxng techniques for team training.




ACKNOWLEDGMENTS

The authors of this report are deeply aware that the progress aund
develoments that have been made to date in our understanding of and
ability to conceptualize the structure, organization, and behavi~r of
teams could not have taken place \dthout the contribution and
cooperation of many Individuals., We wish to acknowledge the efforts,
patience, assistance, and frequently forbearance, of meabers of the
following units which were observed nr with whlcb we visited in the
first year's effort:

- 1st lnfantry Division (Mechanfzed), Fort vllley. Kansas

- Infantry Center and School, Fort Benning, Ceorgia

- 586th Engineer Company, 43rd Engineer Battaliom, 36th
Engineer Group (Alabama National Guard)

- 2/69 Armored Battalion, 197th Infantry lrime Fort
Benning, Gecrgias

- 82nd Afrborne Division, Fort lngg, North Cavolina

= 10lst Airborne Division, Fort Campbell, Kentucky

- Department of Training Developments, Engineer Center and
School, Fort Beivoir, Virginia -

~ 7th Engineer Brigade, Sth Infantry Division (Mechanfzed),
"Fort Polk, Louisiana

Special mention must be made of the following individuals who
"served as liafsons for ASA's fleld teams during observation visits.
The planning, preparation, and cooperation of these individuals was
invaluable in enabling fleld team members to locate, coordinate with,

and interact with the various tuu that were observed in tln field.
These people are: . :

- CPT'David Moulton, G-3 Staff, lst Infantry Division
= CPT Michael Murley, C-5 Staff, lst Infantry Division
=~ CPT David Marr, Deputy S$~3, 2/505 Infantry Brigade,
82nd Airborne Division .
= MAJ Robert Evirs, S-3, Second Irt;uh IOht Airborne
Division .
- MAJ Michacl Chambers, Deputy S-J. Second lﬂm
10lst Airborne Division. -
- CPT Richard Zak, Commander, A Company, 2/502 !nfantty _
= MAJ Mark Myers, S-3, 7th l-,nr,lm-cr nﬂgade Seh luhntry
Division

At the ARL Ft. Benning Fleld Unit, scveral individuals deserve
special mention and appreciation for their contribtuions to both the
conceptual and operational success of the work thus far: :

, : - Ms. Dorothy L. Finley
.- ' - Dt'. J.‘l"" '00 ”y(‘l' " ) . .
. -~ Dr. Mal Strasel g ‘ o
= MAJ Charles Slimowicz '




Finally, sincere appreciation is expressed to our colleagues at
ASA who devoted many long hours to this work in the field and in the
home office: Mr. James E. Adams, Mr, Chuck Lewis, Ms. Jean A.
Fitzpatrick, and Mr. George R. Purifoy.

oty i

i

PR




TABLE OF CONTENTS

MODEL OF TEAM ORGANIZATION AND BEHAVIOR AND
TEAM DESCRIPTION METHOD

BRIEF o v o o o o s 6 0 0 s s s s s s s s s sooee
ACKNOMLEDGMENTS o o o o o o o s ¢ o o o o s o o o
SECTION 1. MODEL OF TEAM OKGANIZATION AND pt:mﬁon

mruooucuun e e e e e e e e

MODEL nsvm.nmsnr AND LIMITATIONS « ¢ o ¢ o ¢ »

Llnitations Of the M(“ . ‘. . .o » o‘ o e e e v .

MODEL OF TEAIf STRUCTURE, ORGANLAATION MID muﬂou

Basic Definitions - Team end Tean Htsa,lan e o
. Team Structure wund Organization Concepts . .
Team Behavior Concepts o+ ¢ ¢ o ¢ ¢ ¢ ¢ ¢ o o

*

- MODEL SUMMARY AND DIRECTIONS FOR FUTURE RESEARCH .

SECTION 2. TEAM AND TEAM MLSSION DESCRIPTLICN METHOD

lntrodhctlon...........-...--...'

Overview of the Description Method .. . AR
SELECT THE TEAM TY?E. T0 BE DESCRIBED (STEP ) .
CESCRIBE THE TEAM TYPE (STEP 2) + ¢ ¢ o ¢ ¢ ¢ »

Team Mission Listing ('l"ol"-' ) T
Nominal Team Siructure (Form 2) « ¢ ¢ ¢ o ¢ »

[ 3

L

L

[ 4

..

[

Nominal Team Structure Organizational Chart (Forn ZA)
'ﬁml’,ﬂ‘SprZooooo-ao.'ooovotnoo

SELECT MISSIONS m lh Dt.bbluﬂhl) (STEP 3) ¢ o e o o 0 o o

S_lryofSteplo...-.o..o.c...oc_.'.

y v . Y
e Mo W MR L G AN Y VAL

B

SISO IR IR SRR

£t

10

10

14

33
33

63

67

73.
135

Y




TABLE OF CONTENTS (continued)

Page

DESCRLIBE THE SELECTED MISSIONS (STEP 4) « o o ¢ o o o o 81
Ptelillnary Activities ‘o e o o o o o s o o 0 o s o 81
Determining the Number of Observers o « ¢« ¢ ¢ o o o ¢ 91
Pre~Ohservation Activities . T R B ) ‘e ® y2
Mm=-Site Activities ¢ o & 6 06 ®» & & & 0 & & 0 o & o @ 9%
FOI'.S...:ooooo.tooooaooco-.o.oloa
CONCLUDING REMARKS « ¢ ¢ ¢ ¢ o ¢ 0o ¢ ¢ o 06 ¢ a 6 s ¢ o o’ 135

APPENCIX A. DOCUMENTATION WORKSHEETS + o o o o o o o » o o A-1

~APPENDIX B. SAMPLE TEAM TYPE AND MISSION DESCRIPTIONS . . B-1

APPENDIX C. DEJCRIPTION OF COMMON/TEAM ACTIVITIES . . o o C-1

APPENDIX D, MODEL VALIDATION o ¢« ¢ ¢ ¢ ¢ ¢ o ¢ = ~ s o o o D=1

APPENDIX E. DEVELOPMENT AND VALIDATION OF .
THE DESCRIPTION METHOD ¢ o ¢ ¢ ¢ ¢ o 0 o ¢ o o E-l

LIST OF FORMS

1 Team Mission Ll#tlng e o ¢ o 0,0 0 o ; e o 06 0000690000 63
2 Nominal Team SLIUCEUT® ¢ o o o ¢ o ¢ 0 ¢ 0 06 0 06 06 0 00 0 o o8
2A Nomiral Team Structure Organizational Lhnrt '.'.'.‘. e o0 o 7;
3 General Hisslon Inforaation . o o o o o o oo o o o s oo o 110
IA Misnlon STEuational Map o o o o s o o o o o s o0 o e o oo 112

& Actual To.m‘}trmture-.‘.'...'o.........'....lli ’ )

LA Actunl Team Structure Nested Team De:crlptton e o o 0 00 o 118
5 HL'.‘O"/TGB. Mttv’-ty Delcrlptl(m ® ¢ o s 0 0 s 0 0 0 0 s 122




LIST OF FIGURES

' Figure

2 HNominal Team Structure of a Typical Combatlﬂngiqéér
squﬂd (mch&ﬂlzed) e o o o 0 0 s o 0 o o .v'-.vT o« o e @ 4
3 Example of Nested Teams in an Actual Team Structure—
Early Phase of MISS1Oon . ¢ ¢ ¢« ¢ ¢ ¢ o o ¢ ¢ o a0 o @
4 Example of Reorganizatiorn of Nested Team Structure ,
at a Later Phase of the Mission Shown in Figure 3 . .
5 An Example of Nominal Nested Team Structure— - :
Assault Ribbon Bridge Platoon (Approximate} +- ¢ « o o o
6 Descrirti,n of a Hypothetica: Mission--Individual
T.Sksandoepeﬂde"c1e‘ e 6 & & & 6 ¢ 6 5 ¢ & o 8 @ o &
7 Dependency Pattérn sy‘bﬂ‘s ® ¢ 6 6 ¢ 0 0 & 5 0 & & 8 o
LIST OF TABLES
Table
-1 Team Types, Sites, and Misztons Observed -
During Model Development and Validation « ¢ s ¢ ¢« o ¢ «
"2 Dependency Types, Abbreviations, and Examples - « « « «
3PbdelSummry.....'.',....'.....'_f.'....

&

Nominal Team Structuze of a Typical Infantry Iifl§ Squad

List of Recordlng FOURS o o ¢ ¢ o ¢ o o o v e o s o 0o 0

Summary of Instructions for Completing Block 12 . ¢ o o

=i

Page

Page

o1

16

17

22

26

27

k)|

m

Bege.




SECTION )

MODEL OF TEAM O2GANIZATION AND 3FHAVIOR
INTRODUCTION

This report describes a model of team structure and behavior based
on the observation and study of real-world {Army) teams and team
missions, Unlike many previous team performance/team behavior models,
the model described here was based on the assumption that it would
ultimately be used to support assessment of team performance in the
real world and the development of team training programs. This is not
intended as a criticism of previous reszaich in team behavior, but as a
comment on the utility of the findings of team research to date. Most
studies of teams and team performance to date have been basic and
exploratory: attempts to describe and explain the differences in
performance of teams from that of individuals., A very wide variety of
‘group entities and tasks has been studied under th~ general rubric of
“"team research,” and many valuable observations and speculations have
resulted from this work., Many attempts have been made to model both
the performance of teams and the effects of various characteristics of
team organization and structure on team perfor-ince phenomena.

The diversity and variety of group entities and tasks that have
peen studied previously has led to the development of nearly as many
exploratory and descriptive concepts about team performance as there
have been researchers in the fieid. Unfortunately, the very variety of
situations studied and investigative orientations has resulted in a
 situation where the findings and concepts of team research cannot be
 integrated in a meaningful, theoretical way. There is no predictive

theory of team performance in existence, despite the large body of data
" on team performance and the many descriptive models that have been
developed, The wide variety of definitions of vhat kinds of entities
are to be called tcecams (and the frequent failures to define the
boundaries of teams as opposea to other entities), the diversity of
team tasks or missions studied, and the frequently contradictory
results of studies make a general theoretical statewent impossible.

One difficuity in arriving at any theoretical picture of teams in
general is the lack of a set of concepts sufficiently general to
describe all possible teams and team missions/tasks in a consistent and
comparable way, Such a set of concepts could be thoughe of as a
"language of discourse” for thinking about and studying teams and tcam
behavior. Such a sct of concepts, if widely accepted could be used to
describe the characteristics of the structure, crganizstion, and
behavior of any team in ways that would make the comparison of teams
and teaw behaviors possible, With a large enough set of
team-characteristic descriptiona based on the same set of concepts and
description rulea, the relationships between team structure, :
missions, and perfoemance can be identified. Relationships between
these characteristics of teams can eventually lead to general or




specific predictions or hypotheses about the ways in which various
characteristics of teams, team tasks, and the environment in which
teams perform influence ‘the behavior and performance of teams. A
sufficiently general set of validated hypotheses will lead to the
much-desired "theory of team performance,"

The model described here represents the first step toward a
general theoretical statement about team behavior and performance,
This model is a consistent and understandable set of concepts fur
describing the structure, organization, and behavior of tesms, bagsed on
the observation and study of a variety of real-world teams performing
real-world missions. Since time and resources for model development
were limited, only a representative variety of Army teams could be
observad to develop model concepts. Thus, this model is viewed as
probably incomplete from one or more viewpoints. The authors believe,
however, that this model represents a good first approximation to a
consistent method of thinking about and studying team behavior and
performance, which can be easily expanded and refinea to represent all
the important or necessary characteristics of teams and the performance
of teams,

The remainder of this section is divided into three chapters.
First, a brief discussion of the way in which the model was developed
is offered, The limitations of the model are also discussed in a
general way. Next, the concepts of the model are presented in detail,
Finally, a brief discussion of planned future developments to the model
and attempis at application of the model is presented, )
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MODEL DEVELOPMENT AND LIMITATIONS

Development of the team structure and behavior model was performed
in two stages. The first stage began with a detailed review of the
available literature on team and small group behavior. The emphasis of
this review was to discover key concepts relating to the structure and -
behavior of teams which could be synthesized into a ser of :

-understandable and general methods of describing teams and their
behavior. Stress was placed on identifying integrating concepts of
team structure and performance, definitions of teams (boundary
conditions that discriminate teams from other group entxtles), and
models of team behavior,

X

L

_ When data or concepts relevant to any of these key areas were
discovered, the data were integrated into a primitive model of team
behavior, This primitive model was only a conceptual. framework into
which useful concepts could be integrated, rather than an attempt to
pre-specify a set of concepts. The primitive model stressed two key
elements of team behavior: : ' ‘

£

e e o e

. the performance of individuals in team context as the individual
performance contributes to the performance of the team as a
whole; and

- —_ov_-r\'r\',_-," v

. the dependencxes among team members required to accomplish team
tasks or missions,

The primicive model did not contain specific concepts relatéd to these
two elements, nor any concepts related to team structure or . i
organization, [t was felt that maximum flexibility would result if '
existing concepts were reviewed and synthesized, rather than providing
limiting categories into which tesearch findings and concepts uould be
sorted, . . i ) .
Based on *he literature review, the primitive model was expanded

into a set of team structural and behavioral concepts which were felt
to incorporate the useful findings and speculatlons of pt work
without being lxmlted by the constraints inherent in the b. , of data
evolved to date. A number of extremely useful and critical Eeatures

. were added to the primitive model as a result of the review of existing
literature. For.example, the original prlmtttve model had no way to

. characterize th: structure and organization of teams in a consistent
way. A number of team structure ard organization concepts found in the
literature were considered togeth=r and the best features of each of
these were synthesized to form a set of structural concepts and terms .
which were felt to have face validity for descrlptxon of any type of
team. These terms and concepts were added to the primitive model.

.3







Table 1

Team Types, Sites, and Missions Observed
During Model Development and Validation

Team Type: _

4,2-in (107 mm)
Mortar Squad

'
'

Improved Tow Vehicle
(ITV) crew

Infantry Squad

81 mm Mortar Squad

8l-mm Fire Direction
Center (FDC)

Site .

Ft. Benning, GA

Ft. Benning, GA

Ft. Riley, KS

Ft. Riley, KS

Ft. Riley, KS

Ft. Riley, KS

Ft. Riley, K§

Missions Observed

Registration and adjust

fire, repeat fire mission,

split mission (two
sections)

Dismount TOW, mount TOW,
simulated fire missions,
reload, immediate action

Prepare tactical fighting
positions, conduct
reconnaisance patrol,
daylight defense,

provide security for

" combat engineers

Registfatioh and adjust'
fire, repeat fire

migsions, traversing fire,

reduced strength fire'

" missions (1 and 2-man)

Call for fire (initial), -

adjust fire missions,
section split missions,
reduced strength (2 men)

Dismount and emplace TOW,
erect camouyflage and
improve positions, .
simulated fire missions,
disassemble TOW and
remount vehicle

Install triple standard

concertina obstacle,

" install tactical

minefield, construct
antitank trench




Table 1 (concluded)

Team Types, Sites, and Missions Observed
During Model Development and Validation

. Missions Observed

' .Squad tactical training
“miggians: movement to

contact, deliberste

. daylight attack, squad

movement techniques drill,

" night attack, obstacle
' crossing, body search,
- military operations in

" ‘urban terrain. (MOUT)

: Team Type _ Site
Infantry Squad Ft. Benning, GA
ITV Crew : ‘ Ft. Benning, GA

' Operational clieckout,

reload and immediate

-actionm, crew drill

" (mount/dismount TOW),

Assault Ribbon Bridge (ARB) Ft. Benning, GA
Platoon ' ,
4.2-in Mortar Squad Rt Benning, GA

' 4.2-in FDC - -  Ft. Benning, GA
Infantry Squad ' - Ft. Bragg, NC

= =~ = === == e~ VALIDATION BELOW = -

"Infantry Squad, Platoon " Ft. Campbell, KY
105-mm Artiltery FDC Ft, Campbell, KY

~ simuiated firing and
~ tracking :

Staging, iaunch, and

--recovery cf bridge
_sections and bridging

. boats, comstruction of =

" 5-bay raft, rafting,

bridge construction

 Night illumination firing
- Night illuminktion firing
‘Movement to con:act;

- deliberate attack, hasty.
. attack, comstruction and

camouflage of defensive
positions, defend’

positions against attack

- eem s W A wh m s e s e W -

Movement to contact, hasty
attack, hasty defense,

- vaid, deliberate Jdefense

~ Imitial call for fire,
adjust fire, split
missions, repeat missions
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subjected each concept and construct to a series of questions, answered
by the projact team as a whole. The questions used were:

. 1s the concept clearly defined by example in the observations,
and can the concept or construct be stated and easily defined in
a comprehensible way?

. Does the concept appear to be consistent and generalizable
across team types and missions? 1Is there reason to believe that
the concept should be broken down into sub-concepts that more
clearly and explicitly reflect what has been observed? What
breakdowns appear reasonable’

. Does the concept or construct add materially to our ability to
‘describe the structure or behavior of teams? Does the concept
Yfill holes” in characterizing team structure and behavior, or
does it merely duplicate other concepts? ‘

. Is the concept or construct meaningful? Does it represent a
genuine characteristic or attribute of teams and their , -
performance, or is it merely an observational artifact? g

General, but binding, criteria for the model were selected and
-adopted at the outsct of the effort, and are reflected in the qucstions
used to evaluate candidate concepts for lncluslon in the model, ' The
criteria used in model development were:

. The model must be as complete. as possible given observational
and conceptual limitations. That is, the model must be able
(id-ally) to account for or describe any and all phenomena
associated with team performance in terms of model concepts.

“Infarences as to the processes underlying team performance are
viewed as xnferences, over and above the deacrtptlve concepts of
the model, :

. The model must be parsimonious. Only the concepts and
constructs that are truly vital to describing team behavior and
. performance may be included. These concepts must be as
precisely defined as is pnssible, but definition by example is
acceptable in addition to atatenent of a concept, for purposes
of clarification..

« The model must be general. Model concepts must be based on
repeated, consistent observation of the phenomenon the concept
deals with in multiple teams and/or missions. Concepts based on
single observations (i.e,, one team type performing one mission)

" are not considered sufficiently general for inclusion in the
model, unless the concept is clearly generalizable by projection
(e.g., it is clear that the concept will be useful, .in general,

© to dencrlbe team behav10r and/or performance)
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The concepts and constructs of the model’ presentﬂd in this report
conform to the criteria listed above. In addition to these criteria,
however, other characteristics of the model are discussed below.

Limitations of the Model

The current model of team behavior and performance is in some
ways limited, Some of these limitations are deliberate; that is, the
limitations are intrinsic features determined by the type of model to
be developed., O0ther limitations are due ta limits in the data
available for model building. Several known limitations to the model
exist. : S

"First, the observations on which the model is based have been
limited to relatively few Army team types: Infantry rifle squads,
mortar squads, Combat Engineer squads and platoons, TOW crews, mortar
and artillery fire direction centers, and assault ribbon bridge
platoons, Although these team types (and missions observed for each
team type) are felt co be reasonably representative of Army teams at
large, there is the possiblity that some important team phenowmens may
not be present in the teams and missions observed. Although the wodel
is internally consistent and able to account for tesm phenomens of the
team types and missions that have been observed, the model may not be

_complete or entirely externally consistent. There may be team

phenomena unique to team types and missions other than those observed
to build the model for which the model cannot account in its present
form. It is believed that the conceptual structure of the model is
flexible enough to allow additional team structure, behavior, and
performance concepts to he added to the model reaiily. The model is
open-ended, -as an evolutionary model ideally should be, allowing for
ease of expansion or modifications of the concepts that presently make
up the mndel, in order to accommodate additional team phenowmena that
may be necessary to increase the generality of the nodel.\

A similar limitation comes from the fact that only Army teams have
been observed in creation of the model. This may limit the

" generalizability of the model. .1t is felt that the model concepts are

sufficiently general in nature and scope that this will not be the

‘case, but no attempt has heen made to apply or test the model outside

the teams observed in dvvolnplng the model, .Should such applications
reveal a needlfor expansion or modification of the model, this can be

easily accomplished.

. The model offered in this report is not considered a "final®
model, Rather, the model is in the midst of its evolution toward
generality and comprelensiveness., Subsequent efforts will be directed

toward redefining, sharpvnxng, and augmenting the model and its -

component concepts in the directions of simplicity, parsimony, and
generality, The model itself will never be considered "final," since
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the model will always be open to expansion and modification of concepts
to improve the understandabiity and usability of the model.

Perhaps the most important limitation of the model at this point
is that it is not predictive, It is not presently possible to apply
the characteyistics of a given team and team task (mission) under the
model and derive predictions of the behavior or performance of the
team. The model at this time is viewed as purely descriptive; as a
"language of discourse” for the description and study of teams, team

per formance, and team behavior, -Current knowledge suggests that the

model can ultimately be used in a limited predictive fashion to develop
hypotheses about salient characteristics of the behavior and perform=-
ance of teams., No attempts to apply the model in a predictive sense
have yet been made, however, due to a limitation of available data on
team performance. '

A final lxmn;atlon of the present model is that, as yet, no :
specific attempts have been made to use the descriptive concepts of the
model to account for observed team behaviors and behavioral variables.

. In fact, it is not possible at this time to make such sttempts, due to

a fack of data. The data that would be needed to relate the model
concepts to specific aspects of team performance, in an explanatory or
predictive sense, do not exist at this time, and probably wiil not be

_acquired in the future. These data would consist of descriptions of

the performance of a very wide variety of team types, each performing
the full spectrum of team missions (tasks) appropriate to the team
type. The data acquired on team performance and behavior would be
contrasted to other team characteristics, such as team structure and
composition, individual team mexber pruficiency, and other factors, in
attempts to discover the predictive or explanatory value of model
elements to team behavior., As mentioned previously, it is unlikely
that such a database of team behavior descriptions will be developed,
since the resources and time required would he prohibitive for the
probable low operational benefits to be derived from such an exercise.
As a theory—bunld:ng prouedure, however, this approach would be totally
appropriate,
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MODEI. OF TEAM STRUCTURE, ORGAN!ZATION,,AED BEHAVIOR

Basic Dofinitions - Team and Team Mission

A major dii{iculty in integrating the existing literature on teams
and team performance is the wide variety of definitions that have been

used to differentiate teams from. other groups. Few of the definitions

agree bevond the stipulation that a team is composed of two or more

people working in sume way toward a common objective. For the purposes

of this model, none of the definitions offered by other researchers in
the team/tean performance field waa felt to be complete or adequate,
After considerable study, the following set of characteristics was
chosen to discriminate teams from other group entities:

. A team is composed of two or more persdns. - There is no '
arbitrary upper limit on the size of a team. There are,

Fowever, some practical dlffxcultten in describing the behavior

uf large teams,

"+ Al]l members of a team are involved in & common mission, and in

" the context of that mission, work to fulfill a common objective,
The term mission was chosen (rather than task) for the model,
for two reasoans, First, the activities of military teams are
conventionally termed missioas, and use of this term avoids
confusion. Second, the term task is employed in the model to
characterize the behavior of an individual team wemwber in the
context of the team mission. A great deal of semantic confusion
occurs when attempting to discriminate individual tasks and team

tasks. Therefore, it was decided to use different terme for the
two cancepts,  An individual porforns tasks that contribute to
acconpllshment of a team wission. '

« The rcgpunslblllty for perfurnlng the vorious tasks that are
neceszary to accomplish a team mission is divided among the teum

members. Lach team member perfor-a one or. mora tasks in the
—
team mt«slon contnxt.

. There exist depvndcnctes s_among the various rolea involved in.
pvrformlng any team mission, Dependencies occur at avents, or
times 1n a misstion where, in order to continue wlth or initiate
mission=related tasks, onc or mors team member(s)’ requlre input
of some sort from one or more other team member(s). .
Dependencies can be conceptualized as points of interaction
between the members of a team in mission context., In any team

' mxaston, there are a minimum of two dependencies. The absolute
minimum case would consist of onc member of a two-person team
signaling the initiation of the mission to the other, the two
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performing independent tasks required to complete the mission,
and the signaling of completion of his asaigned tasks by one
member,  In reality, there are typ-cal ly many dependencies
involved in the perforaance of any mission by any team.

‘Any entity that conforms to the conditions listed above is

‘considered a team for purposes of this model. These conditions arc

only boundary, or exclusionary, criteria for the existence of a team,

- however, and do not provide any more information sbout the character-

i tics of an entity than whether or not the entity is a team.

A team may be onssessed of a formal organizstional structure which
is characteristic of the team typ> represented by the team, Teams
which persist over time will invariably have sowe organizational
structure, if only to identify the various team wembers, The teams
observed in creation of the model all possess persistent, relatively
consistent formal organizational structures, since the teams are
mititary units organized under Tables of Organization and Equipwent
(TOSE). It is possible, however, for a team to be constituted ad hoc
from available personnel (or pools of personnel having various
characteristics), perform a single unique mission, and disband, never
to exist again., A team formed to investigate a specific civil aircraft
accident is an example of this sort of team,

A difficulty closely related to defining criteria for Cteams is
that of specifying criteria for defining a team mission. A great many
different activities have been included under the label "team task™ in
the past, with consequent confusion, Even when a team is definitely
identified, many of the activities pertormed by members of the team (if
it is not ‘a one-shot, evanescent team} are not directly related to team
missions. For example, members of an. assault ribben bridge platoon (a
team under the criteria listed above) may go on a physical trnlntng run
together, 1Is this activity a mission? The common-sense answer is that
it is not, but for purposes of ciarity, some criteria are necessary to

"bound the "tcam” activities of a team from other sctivities that

. were considerad for use, Nu particular one of these stood out as being

involve members of the team,
Several'ekisting sets of conditions to define tasks or missions

particularly appropriate, and éach set had one or more serious
limitations, The following conditions were finally chosen as a

practical, working set .of criteria for 1denttfylng teln missionn:

(R IR L R

« A team mission is a closed=ended or hounded set of activities
performed by the team. In other words, there is & definite
beginning and end to any set of activities that is to be thought
of as a team mission,

o A team mission has a definite, ergyﬂvful, and achievable
‘obJectxvc or_goal. Attainment of the goal is not necessary for
the activities invelved to be thought of as a mission, but the

#0al certainly must be reachrd for the mission to be successful,

12
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o A team misston must requlre two or more 1ndlvndua|¢, working
Coward the same. objeclive, with responsibilities for mecting the .
objective divided among team members, to perform the mission in
a reasonable length of time, Many activities that are team
missions. could hypothetically be acuompllshed by a llngle
individual, at an extreme cost in time to perform the miasica,
For example, one person could construct a log~cridb antivehicular
abstacle (normally constructed by a Combat Engineer squad or
platoon)-=in ahout two weeks of brutally hard individual labor,

A competent squad can construct such an obstacle in six hours,

Applying these three criteria to the example presented earlier
(the training run), it is apparent that this is not a team mission.
The example meets the first two criteria (the training run will be X
miles; .the goal is to improve the strength and stamina of team
members), but fails the third criterion, 4ny one team member could run
. the prescribed distanc- alcne in the same tima as the team can run it -
together, discounting differences in fitness,

While these criteria are adequate to differentiate team missions
from other kinds of activities, in general, the criteria are somewhat
clumsy to apply. For example, when choosing among all the activities
performed ty members of an Infantry squad to identify missions for
study, one might spend a great deal of time identifying the activities
performed by the team and applying the criteria to decide which
activities are missions and which are not. A more practical means to
identify and talk about potential missions is required.

Fortunatuly, such a mcans is svailable. In developing Army
Training and Svaluation Plans (ARTEP3), the military missions typically
performed by many team types are 1dentl£1ed and listed. Many of these
mtlltary missions meet the criteria above, and are considered team
missions., 1In fact, almost all of the cuubat—otlented ARTEF wmissions
for the team types studied meet the criteria for team missions.

To permit easy conceptualization in Building the model and to
avoid mlslnterprvtntlnn, the defined ARTEP missions for the team types
that vere studned in model building are simply thought of as ”the
missions.” All missions referred to as exsmples in this report are
'ARTEP-defined missions or part-missions. The reader should keep in
mind the general criteria for a mission (or "team task,") however, for
purposes of thinking about teams and aissions outside the ntlt:lry
context, The criteria are equally appltcablv to "tenn tasks" which are
encountered  in nnn-ntlltary teams,

1
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Team Structure and Organization Concepts

The remainder of this chapter is divided into discussion and
presentatinn of the two critical aspects of th~ model, The first
section presents a set of concepts which can be used to describe and
characterize the structure, organization, and other characteristics of
a team (or team type), and to describe tesm missions, The second
section przsents concepts that are useful in descrtbtrg the behaviors
of teams performing missions,

This suparation was not accidental, 1t is highty likely that, at
some future time, it may be possibie to predict the benavior of teams
performing specific missions fcom the organxzattanal snd structural
characteristics of tcams and of team missions, With this in mind, it
is reasonahle to think f two sets of concepts: a potential
performance/behavior . edictor set~-team structure and mission
concepts; and a potential outcome set-~team hehavior and performance
concepts, More important, from the perspective of the wmodel, it is
vital to have a complete understanding of the concepts of team
organization and structure before considering concepts of team
behavior, since the discusiion of teae behavior rclxen heavily on the
concepts of team structure and organization,

T+o kinds of team “structure” or “organization™ are included in
the model, The need for two sets of terms or concepts comes from the
fact that there are two kinds of team organization. All of the tesm
types observed to develop this model are "formally organized” teams;
that is, the teams exist within an organized hierarchial structure and
have an internal structure, The structures that organize these teams
derive from Tables of Organization and Equipment (TO&E) of Army units.
Under TO&E, all teams of a particular type have the same formal
organization, with some minor variations. We term this formal
organizational structure "nominal teas structure.” Nowinal team

. structure of a team does not change. - .

When performing particular missions, however, teams frequently
organize in a different f.shion than might be suggested by the nominal
structure of the team type, A team may be understrength, overstrength,
mission demands may require peculiar or unique skills or procedures,

~and so forth., Any or all of these factors may cause a tesm to be
' organized in-a different fashion than reflected by the aominal team

structure in order te acdunpllsh_a miasion, A means was needed to
describe the organization of a team as it actually performs a mission,
since this organization frequently differs from nominal team structure.
The way a team organizes for a particular mission is called "actual
team structure." To understand the difference between the nominal and
actual team structure concepts, the reader may think of nominal team

structyre am & potentiasl and actual tesm structure as an expre-axon or
elaborltton of that potential.

14
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Nominal Team Structure

Nominal team structure is, simply, a‘descripéion of the 'formal
organizat ional characteristics of a particular team type (under TOSE,
all teams of a particular type are organized in similar ways).
Describing the nominal structure of a team consists of specifying the
following characteristics of the composition and organization aof the ‘
team: .

. Name or title of the teaﬁ, along with the type of unit in which »
the team exists, S - ..

. Size of the team (number of members).

. Positions within the team. Each team member occupies a position
in the organizational structure of the team. Two or more team
members may occupy positions with identical characteristics, or
4 team member may occupy a unique position. Position codes or
abbreviations may be used to uniquely identify positions. For
military teams, each position is characterized by the S-digit
Military Occupational Specialty (MOS) Code and by sny important
equipment (i.e., primary weapon) associated with the position.
Other position descriptions for non-military teams could as
easily be used, '

. Hierarchial relationships among team positions, These 4 ' ‘
relationships are based on the chain of command in military '
teams, but in many cases can be thought of as leader-member
subordination relationships. Also, some teams may contain
nested teams within their nominal organizational structures.

Nested teams are aggregations of positions within a team that .

, can be separately named and identified (such as the Alpha and :
Bravo fire teams within an Infantry squad), and that frequently
perfarm particular parts of missions independent from the reat
of the team,

The abave are, the only characteristics needed to describe the
nominal strycture of any team or team type, if the team type ia :
consistently organized, A nominal team structure can be expressed as a
listing of positions with notations about hierarchial relationships, or
an organizatjion chart. The authors prefer the latter form, since this
form expresses the bagic information about nominal team structure in a
concise way. As examples, the nominal team structures of an Infantry
rifle squad and of a Combat Engineer squad are presented as Figures |

. and 2, lnique and replicated positions are indicated in both Figures,

When copsidering team types, rather than specific teams of a given
type, there are a number of characteristics which are potentially:
useful in discriminating between team types. These characteristics may
alsa he related to differencea in the behavior or performance of
different: tepm types, the requirements for team training, and other
factors, . : '
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Some descriptive characteristics of team types 1nclude the
following: ‘

. Mission variety--the number, of different missions and mission
. areas (groups of related missions) to which teams of a given
type may be assigned.

. Prescriptiveness or proceduralization of misgions——the extent to
" -which a team type follows well-established procedures in
performing its missions, as .opposed to having the liberty to
“perform missions in a variety of ways appropriate to the mission
goals and conditions. This characteristic roughly corresponds
to the emerge ‘t-established dimension of team tasks found
frequently ir the literature,

. Equipment dominance of particular team types. Some team types

_are dependent upon one or more major items of equipment to
perform their missions (e.g., tank crews, mortar squads), while
other team types are relatively indepeudent of major items of
equipment (e.g., rifle squads)., This characteristic may be
~higaly correlated with the extent to which mlsstons are
=procedura1 versus prescriptive in nature,

.;Envxronmentalvreactxvxtzrof missions-~the extent to which the
performance of the missions of a team type are affected by

variations in the physical and tactical environment in which the
missions are performed. This characteristic may have

. implications for the nature and variety of team training
]requxred for partlcular team types. .

'

Actual Team Structure

While nominal team structure characterizes team types, or teams
out of wission context, actual team structure deals with the way
particular teams are organized and structuced for particular mis.ions,:
A description of thé actual team structure of a team is, in essence, a
description of the way in which tasks and responsibilities that are
required for the successful completion of. the team mission are divided
among the team members. Nominal team structure reflects the latent, or
potential, capabilities of team members; actual team structure reflecto
the actualization of some or. all of the potential capabilities of the

-nominal team,

“In'nominal team structures, each team member occupies a position,
which implies a set of competences and capabilities,  The corresponding
concept in actual team structure is the role. A role speclftes a
defined set of task requirements and respoqslbllxtxea in the context of
a given mission, :

.18 ._ ..' ) . I'.
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As in the case of positions, roles may be unique, or they may be
replicated in an actual team structure. Like positions, roles are
essentially agnostic to the individuals occupying the roles. While the
performance of different individuals in a particular role may be quite
different, the duties and responsibilities of the role are invariant. o !

A role, in general, may be thought of as a subset of a partxcular
nominal-team position. The position defines a broad, potenttal set of ]
capabilities and skills that can be applied to many role in the R : i
context of many team missions. Typically, not all of the skills and _ ;
abilities that are associated with a position are required to fill a i
particular role in a given mission, A useful way to conceptualize the :
relationship of position and role is to think of a position as a "menu"
of skills and abilities, and a role as a "meal" selected from the o i
Ilmenu" . . )

)
'

Just as many unique meals can be selected from a menu, many unique
roles can be constituted from the skills and abilities inherent in a
position. Each of the roles is a subset of the capabilities of the
position, but different roles may be different subsets of the position.
Note that the role "subsets" may overlap. 1In fact, it is probable that
each role embodiess a "core" set of skills and abilities of a given
" position, with a group of particular "peripheral™ or "mission-specific”
skills and abilities added to the "core" set to compose the skill and
ability complex that is required by a particular mission role.

Describing the actual structure a team adopts for a particular °
mission is very similar to a nominal team structure description, with a
few exceptions. A simple actual team structure descrxptlon contains
the following elements: :

. Team type name, plus any specific designations that are
appropriate to the particular *eam being observed. For mtlxtary
teams, this is usually a complete description of the
organization of the particular team (e.g., 2nd squad, lst
platoon, B Company, 1/505 Infantry, 82nd Airborne va131on)

. Name of the mission that the actual team structure is adopted
for (e.g., hasty attack, construct log crlb obstaEIE_ - call for
fire, etc.). o

. Listing of thi number and identification of the roles adopted by
team members in the actual team structure, along with MOS and
prlmary equtpment. o .

. Descrlptnuns of the responsibilities and tasks of each role,
These descriptions are typically made at a relatively global
level (e.g., the description of the Infantry squad machine
guanar's role mizht be "operate M60 machine gun in accordance
with squad tactics"), Task-analytic or behavioral-level




descriptions are aot required for a general description of
actual team structure, and are not useful at thir level of
description. Tt may be that such descriptive detail will be
found useful in the context of developing team training, but
this speculation has not yet been tested. ,

. A description cf hierarchial or associative relationships
between the various roles, lncludlng the descrlptlon of any -
nested teams.

As with nominal team structure, a useful method of presenmting actual .
team structure is through the use of organizationai charts, adding
apprupriate (separate) descriptions of each of the roles,

In describing a particular mission context, some information in
addition to the actuwal team structure has been found to be useful.
Much of this data is similar to the additional data elements that are
used to describe team types, but at a more mission-spe~ific Level, The
kinds of data that have so far been found useful in descttbtng missions
are.

. Mission goal--what the particular mission is supposed to.
accomplish as an end result, and any conditions that pertain to
the way the goal is to be achieved. A relatively slmpne,
straight forward statement of the goal and conditions is all
that is usually necessary. For e¢xample, the goal of a »
reconnaissance patrol mission might be characterized as follows:
"Reronnoiter the segment of Bear Creek from map coordinates
495272 to 497252 to locate any points where wheeled or track
vehicles might be able to ford the c¢reek. Avoid engagement with
any enemy elements encountered; if you take fire, withdraw
xmmedlatply

. Presc}gptiveness or proceduralization of the particular
mission--the extent to which the mission follows established
procedures versus being heuristic or flexible in execution.

. EQuipmenL dominance bf the mission-~how dependent the team is on
' 'maJor r items of equipment, and which roles are involved with the

major equipment items, and in which ways:. For example, a Combat . .

Fngineer squad installing a hasty protective minefield is not’
highly ‘equipment~dominant: a compass, a few marking stakes or
sticks, a shovel, and some mines, are the only equipment required
to perform this mission, The same squad constructing tank
ditches with bulldozers or front-end loaders would be involved
in a highly equipment=dominant mission, since it is not feasible
to dig tank trenches without heavy equlpment in any reasonable
length of time. . :

prigs




. Environmental characteristics surrounding mission
performance~~the characteristics of the physical and tactical
enviornment which may influence or constrain mission
performance. These characteristics include the necessity to
utilize chemical-radiological suits and masks, the preseance or
absence of Opposing Forces (OPFOR) in the mission area,
availability of indirect fire or other support, availability of
equipment and supplies, team strength, terrain, weather, and
illumination (if the mission is performed at night). Any or all
of these factors may have influence on the way the mission is
performed, or mission outcome, L ' :

Team Infrastructure--Nested Teams

It is frequently the case that some defined and delimited subset
of .the activities and responsibilities required to accomplish a mission
is performed by a subset of the team, more or less independently of tke
rest of the team. The subset performs as though it were a “team within
a team,” with relatively limited dependencies with the rest of the
team. Such an entity is referred to as a nested teswm. A nected team
has many of the characteristics a team at Targe, wiin some
restrictions:

. A nested team has quasi-independent responsibility for only a
subset of the activities and tasks required to accomplish a
————— . ¢ . .
mission; the team at large is required to accomplish the entire
mission, '

. The dependencies of a nested team with the rest of the team at
large typically occur through only one role (which may be
thought of as the nested Leam "leader"). In & tesm which does
not contain nested teams, dependencies are generally not
restricted in this way. The condition of having dependencies
channeled through one role is not invariable, but occurs:
frequently.

Nested teams, in general, meet the criteria established for teams at
large earlier in this report, with the exception that a nestad teon
cannot accomplish an entire mission by itself. The activities of a
nested team within an actual team structure have a recognizable goal

‘within the mission, _

More than one ‘nested team may exist .within an actual team -
structure; in fact, the actual team structure of some teams is a group
of nested teams with perhaps only one or two roles not included in one
nested team or another. An example of this situation (which also
illustrates the nested team concept in general) is presented

grapnically in Figure 3, This figure depicts the organization of a -

. Combat Engineer squad in the early stages of constructing a log crib

obstacle. As Figure 3 shows, the entire squad is organized into three
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AR NP 3.

nested teams, each with its own objective within the mission at large,
each vperating ina relatively independent fashion. One acsted team,
supervised by the squad leader, has the objective of preparing the site -
for the log crib obstacle: digging post holes for the upright logs
which will frame the walls of the crib, A second neated team, under
the assistant squad leader, has the objective of cutting logs for the
upright framing and filler logs to build the walls of the log crib, and

. .For braces. The final nested team has the objective of previding

security and surveillance around the site of the log crib. Unlike the
other two nested teams, the security nested tcam is physically
distributed (i.e., to cover all approaches from the OPFOR side of the
site) and does not have a designated nested team supervisot (in
practice, the squad leader provides what supervxs'on is requtred for
the security nested team).

Fxguru 3 |lluqtratns the two basic characteristics of nested
teams, These are:

. nested teams are elements within a team at large which are !
organized like teams, but are reqponclble for only a particular
(and defined) subsct of the team's mission responsxbtl\txest
and .

. the dependencies that the nested team has with other members of
the team at large are generally confired to, or channeled
through one member of the nested team, who may be the
supervisior of the nested team.

Thus, a nested team is relatively independent of the remainder of the
team at large while the nested team is executing its designated
responsxbxlltles.

'
'

Thv composition, membership and existence of nested team
structures (within an actual team stcucture) may be static for the
duration of a mission (i.e., the nested teams are organized in the same
way throughout the mission), or nested team structure may be dynamic,
changing at various points in a mission. That is, nested teams may"
form at one point in a mission, achizve their objectives, disband, and
form into other nested teams later, to achieve other missicn-related
objectives, An example of dynamic nested team structure is provided by
the reorganization of_the Combat Engineer squad depicted in Figure 3 at .
a later phase of installation of the log ¢rib obstacle. The altered
nested team organizational structure is depicted in Figure 4. Here,
both the digging and timber cutting nested tcams that existed in the
earlier phase of the mission have completed their objectives (all holes
dug; and all timber cut, trimmed, and brought to the site). The
personnel that were formerly members of those nested teams have now
been reorganized into two other nested teams: a wall-erecting nested

" team which will erect and brace the walls of the log crib obstacle; and

a fill-gathering nested team which will gather rock and dirt fill for
the log crib.  'Note also that two of the former members of the security
neated team havn exchanged nested team membership (and, hencc, roles)




‘¢ 2an81Jd uT umoysg UOISSIH 2yl jo
aseyd aele] v P u.:.uu:uuw wea], paisaN jo :oSuuuawwuouz jo aydwex3y

(WY31) GYNDS HIINIONI LYBWOD

-4 sanB1g

(EoNwvaldaisan) L2 ONWV3L 318N} o Lonwvalddisam
DNINIHLYD NS ALdvd ALINIIS ONILI3HITIVM
" R EIREZT “ “ o |
HOLVHI4O P ) b esxarem |
| H3OVO ANOHS L I " . I
: “ (v X3)(14) “ | by - x3-aJ 1
_ ! —— |
1 (1 X3)(¥S) ' : !
| woiniinawanos© | | | o v nenos | |
| L o1 V9L INIWAINDI |
“ - 0Z8Z1:SOW i “ (€s) (I oiezusow i
: : ! it , [
HIAING XONHL 4 _
S tol 129 X2)1zS) P! SH0Lo3u3 i
P — b 1 |
! bt S I
- I 1us) ! |
X I !
! X cozw e - N I
: P! IVOLW: INIWJIND3 , I - I
- . . . =
. [ R “ P 018Z1:SOW by I
_ i SZT-5W3 _ ! !
_ LVOL: LNIWJIND3 ! 13INNOSHId ) ! STSh:
R | ) ALIBND3S | ! IVOLW- AN3Y .&_DOW 1
! . 02824:SOW ! _ . ,
B “ v “ _ | “ ‘0E8Z1°SOW m
! ! {1Sv) ¥3Qv3a? R 8 - o \
] i QVNDS LNViSISSY . o i 138) ¥3QvIT OVNDS !
i : oy Ty i
l — H f ! | _
e e e e e e e e b1
NOISSIW 40 2SVHA 431V

- .m.—u(._.mmo 9140 907 ONITIVLSNI) NOISSIN V HOd

Sv31 a31S3N O1INI QVNOS H33INIONS LVBWO0DI 0 NOILVZINVOYHO

2




with one of the former diggers and one of the former timber cutters (a
changed role is deelgnated by "EX" and the abbreviation of the previous
role from Figure 3).

This example is also a good illustration of the fact that the role
occupied by an individual in a particular actual team structure may
call upon different skills and abilities in different parts or phases
of a mission, For the purpose of describing a particular individual
role in a dynamic nested team actual structure, the roles that a
particular individual occupies in the various nested team must be : ' : #
|

identified in sequence. For example, the role labeled El in the
wall-erecting party in Figure 4 could be described by the tasks that
individual performs: timber cutter/wall erector, or, in the shorthand
of the actual structure organization charts, Cl/El. Note that this
kind of description is important when dynamic nested team structures
are part of an actual team structure: the organization and membership -
of the various nested teams that exist at successive phases of the
mission must be described, and the transitions of individuals from one
nested team to another must be recotded.

A final word on the subject of roles and nested teams: no member
of a nested team may be a member of another nested team at the same

- time. In the example in Figure 3, the squad leader was said to be in
nominal charge of the security nested team in addition to supervising
the digging nested team, When the squad leader temporarily leaves the
other members of the digging nested team to check on members of the
security nested team, the squad leader changes nested team membership
temporarily and hecomes a member of the security nested team, When the
squad leader returns to supervision of the digging party, he once again
becomes a member of the digging party nested team, Admittedly,

“shifts in dynamic nested team memberships by individual roles, as
described, may be difficult to visualize. It is useful to think of the
squad lvnder as a permanent member of one of the nested teams (e.g., '
digging), and as a shadow or ghost member of the other nested team,
occupying a role in the second (security) nested team only
sporadically, This could easily extend to the case where an 1nd1v1dua1
is a ghost member of more than one nested team, with pr;nary membership
in a single nested team, If an individual is not a primary member of:
one particular nested team in such a case, houever, that individual is
not a member of any nested team, This may be illustrated by the case
of a platoon sergeant checking on the performance of each of the
independently-operating nested teams during the installation of a
minefield--the platoon serpeant’ interacts with each of the nested
teams in turn, bat does not dtrvctly contribute to the objectives of

. any of the uested teams, Thus he is a member of none of the nested
teams, '

Up to this point, nested teams have been discussed primarily in
the context of ‘actual team structure, It is possible for nested teams
to exist in nominal team structure, as well, as mentioned in the '

. discussion of nomxnal team structur#._ In this case, the nested teams
remain conatant across all the missions that may be performed by a




particular team type. While the internal organization of the nominal
nested teams may change in response to the demands of various missions,
the basic structure and boundaries of a nominal nested team structure
do not change. An example of a nominal nested team structure for an
Assault Ribhon Rridge Platoon is presented as Figure 5. Here, three
nested teams exist within the nominal organization of the team at
large. This nominal organization persists across all the missions
performed by the platoon, even though the, actual team structure of the
platoon may change from the nominal nested structure im various
missions, : :

A final point on the subject of nested teams: nested teams may
exist al more than one level of nesting. In other words, nested teams
may exist within nested teams, to any number of levels of nesting.
This sitvation--multiple levels of nesting--is mot likely to occur in
numerically smaller team types (e.p., Infantry or Combat Engineer
squads), but can be expected to-occur in larger team types (platoons,
e“c.), which have more complex and demanding missions with many
irternal objectives or goals which must be achieved simultaneously.
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Team Behavior Concepts

The previous section presented concepts that car be used to
conceptualize both the nominal and actual structure of teams and team
types. 1In addition to the structural and organxzatlonat
characteristics of teams, it is critical to have a way of neantngfully
characterizing the behavior of teams as they perform migssions. The
ahility to describe the behavior of teams in a consisteat and
understandable way can provide a tool to be used in several important
developments, including:

. 2 means to evaluate the performance of teams on consistent,
valid, and meaningful dimensions;

. ways to evaluate the commonality of behaviors and
characteristics of various teams, to discover important
variables which characterize critical differences between team
types and their performance;

. tachnxquee to xdent\fy generic and specific training

roqunrvmentq for teams in general, team types, and spectflc feam
missions;

. a theory of team performance which can link and explain
characteristics and effects of team organization, structure,
missions, and team behavior in a coherent and predictive way.

This section describes a simple, but very powerful, set of
concepts for describing the behavior of & team performing any of its
missions, As was mentioned in the discussion of the development of the
model, these concepts are the result of a synthesis of observation and
logical analysis of the behaviors of several types of teams and of
missions performed by each team type., The concepts presented are
internally complete and coherent (i.e., all of the behaviors of teams
and team members performing their missions can be adequately described
by using these concepts). However, there is no assurance that these
concepts can be used to describe all possible behaviors of all possible
teams. With this caution in mind, the following discussion is
offered. S " ’ '

~ The basic premise of this model of team behavior is simply that
there are only two kinds of observable phenomena that occur in the
performance of any mission by any team: the tasks performed
autonomously by the individual members of the team, and the dependency




events that oceur between team mewbers,  Thus, describing the
individual tasks that are performed by ecach role incumbent and
characterizing the dependencies that occur between roles completely
describes the behavior of a team performing a mission., Description of
_individnal tasks involved in a team mission is relatively simple;
characterization of dependencies is somewhat more difficult.

The concept of dependency is a synthesis of many different
attempts in previous work to characterize the ways in which members of
teams interact in perferming team tasks or missions. Previous
investigatcers have concentrated on such factors of team member
interaction as coordination, cnmmuuication, activity pacing, control,
and so forth. For whatever reason, a critical underlyxng unity in
these concepts has remained unrecognized.

This unity is made apparent when the nature and purposé of teams
is considered. A team is required to perform a particular task or ,
mission when the number or crltlcallty of activities that must be - |
performed to accomplish the task o- mission goal is too great to be : :
accomplished by one person acting alone in a reasonable period of ‘B
time (recall the previous defining characteriatics of a mission). The
responqlblllty for performing the component activities or tasks of the
mission is thus divided between two or more people. Since the R
responsibilities for accomplishing the mission all relate to the common .. ‘
goal, each member of a team is therefore dependent upon other team :

members, in the ylobal sense that all team members must fulfill their
responsibilities in order to achieve the ultimate goal of the team
mission, This establishes that there is a global .dependency among team
members cngaged in a particular mission. This would be the only
explanatory concept necessary if each team member was able to pursue a
defined subset of mission tasks lndependently, with the successful
accompl ishment of the mission requiring only that each team member
complete his assigned tn%ks. This may even be the case in some |
situations, :

In the real world, however, team members' tasks frequently require
input ‘resulting from the activities of other team members in order that :
the tasks he completed or initiated, ' Take, for example, the followin
two situations in the performance of a fire mission by a norCar squad

. Dﬂpﬂndtnvy for task ‘initiation: The squad leader receives

firing data via telephone from a fire direction center, 1f th
squad leader fails to relay this data to other members of the
MFS team, the tasks that mest be accomplished to get mortar

ronnds ‘out of the tube cannot even be initiated, since the other
team members are unaware that their tasks nced to be performed|

. All.of the other team members are clearly dependent upon the

" squad .leader to initiate the various interrelated tasks of
laying the mortar and preparing rounds to be fired.




. Dependency for task continuation or completion: one member of
a mortar squad, the ammanition handler, prepares mortar rounds
by installing and setting the proper fuse and placing the
correct amount of propellant charge on each round. If the
ammunition handler fails to prepare a round or make the round
availabl= to the assistant gunner (who places the round in the
mortar tube), the other members of the team cannot continue
their individual tasks involved in firing the weapon, even
though they may have completed the gun-laying tasks for which
they are responsible, independent of the performance of the
ammunition handler. The other members of the team are clearly
dependent upon the ammunition handler's tasks in order to
continue with their tasks or to complete tasks which are
suspended pending the ammunition handler's completing
preparation of the round.

These examples point out the critical aspect of dependencies)
which is that a dependency is basically no more than the provision of
input to the incumbent of a role. The input is necessary for the role
incumbent to initiate, continue, or complete tasks that are the
responsibility of that role. This is the underlying unity behind the

wide variety of concepts and explanations of the interactions of team
members which have been generated in the past. Team members must
provide the necessary inputs on which other team members depend for
their individual task performances, when the inputs are needed. 1In the
abstract, the type of input is not relevant, only the fact that the
performance of a team member in some way depends on the input.

In the practical, real world of teams, however, it is not
sufficient only to establish the existence of dependencies. To be
useful, dependencies must be characterized and put in context both of .
the team mission as'a whole and of the tasks of the team members who
are involved' in dependencies, This means that the sequences of
‘individual tasks of the various team members must be described at some
level nf detail. This leads back to the basic premise at the beginning

of this section: to describe a mission, one must descrtbe individual
tasks and dependencies, :

‘During the process of developing this mcdel, a convention for
describing -and characterizing individual tasks and dependencies was
developed.. Basically, the individual tasks or activities of each team
member are listed side by side on'a common scale, preserving the time
or phasing relationships between the tasks of each role. Dependenctes
are entered as llnkq between ecach of the roles involved in the
dependencies, This 3 method allows one to create a time-line picture of
an entire mission that includes information about which team members
performed which tasks, approximately when the tasks were performed and
how long the tasks took, which dependencies occurrad between which
team members, and how the dependenciecs relate to the team members'
individual tasks. An .incomplete diagram of a very simple mission
performed by a team of three peopiz is offered in Flgure 6 as an
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exaniple of this kind of description. This diagram shows that each team
membor has several individual tasks and is dependent on each of the
other team members for inputs (instructions, tools, materials,
subassemblies) that are needed to fulfill his own responsibilities.

It was stated earlier that more than just the simple existence of
a dependency between two or more roles must be specified when
discussing dependencies. To completely characterize a dependency in a
- meaningful way requires the following information:

. identifying the initiator or initiators of a'dependedcy ~the
" role(s) that initiate the dependency, or provxde input to
another role or roles;

. identifying the recipienc(s) of a dependency: the role or roles
that receive the input;

. identifying and charactertztng the type of dependency, that 1s,
classifying the input or dependency element that is provided;

. identifying and characterizing the Eurggse of certain types of
dependencxes*

. identifying and characterizing patterns of related dependencies
(i.e., cases where two or more initiators, tec1p1enta, or
dependency elements are involved) :

Identifying the initiators and recipients of dependencies is a
simple process: the roles are listed or identified by some sort of
symbols. A convention which has been adopted is to use a flow arrow to
show the flow of the dependency element from initiator to tecxptent in
the simple case:

Initiator (I) Element' lecipignt“(k),'

1f multiple initiators, recipients, or elements are involved, there is.
a dependency pattern, for which special descriptive'symbols have been
developed, Dependency patterns w111 be discussed in detaxl in a later
segment of this report. .

_ Tdentifying and characterizing dependency types and purposes can
"be accomplished in a similar fashion; i.e,, simply writing down or
abbreviating the kind of dopondoncy element and the pr-pose that the
element serves, In practice, a limited nmumber of type and purpose
categories serve to characterize almost all dependencies and patterns
that have been observed in creation of this model. The categories and
zbbreviation symbols that were created for these characteristics, are
detailed below.




Dependency Types

In observations made to date, three general classes or types of
dependency elements have been identified, each of which is divided for
clarity and specificity into two or more subclasses, Each subclass is
conventionally considered as a dependency "type" for purposes of the
model, Table 2 presents the dependency types and suybtypes currently
used in the model. Each of the dependency types is discussed below,

Communicative Dependencies., This label is somewha* misleading as, .
in fact, all dependencies serve a “communicative" purpose; i.e., reduce
uncertainty about the next actions of the recipient role(s) or the
mission outcome. The title "communicative dependencies" is, however,
appropriate, since the primary elements of these types of dependencies
are oriented directly toward .communication of verbal information, or
analogues or signals that parallel verbal communlcatlon. Conversely,
the "information" conveyed by other types of dependenc1es are not’
directly communicative; rather, thelr message is indirect,

Communicative dependencies are divided into two major
subtypes--verbal and nonverbal--and the verbal subtype is further
divided, as illustrated in the following d1scussxon. :

Verbal communicative dependencles are dependenc1es in which the
information-bearing dependency element is lxnguxstxc--t e., derived
from oral or written speech. There are two major types of verbal
communicative dependencies: o : :

. Direct, or nonmediated verbal communicative dependencies (type
abbreviation--CD). Dependency elements consist of speech
between two or more role incumbents. - Equipment (e.g., non-coded
-voice radio, or telephone) may be involved in the transmission
of speech from initiator(s) to recipient(s), but the .
communication must be spoken language. ‘ ) » '

. Indirect, or mediated verbal communicative dependencies (type

" : abbreviation--CI), 1In this type of dependency, the information
in the dependency element is transmitted between initiator(s)
and récipient(s) indirectly, or by abstractions of spoken
language., SOme examples of medtattng schemes that are posslblq
are:

- written messages

~ courier with memorized message T

- wire teletype or telex
- encoded voice radio messages (e.g., CEOI)

- computer message-forwarding systems
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Table 2

bl P

Ko

DEPENDENCY TYPES, ABBREVIATIONS, AND EXAMPLES

COMMUNICATIVE DEPENDENCIES — ELEMENT IS INFORMATION _
Verbal Communicative Dependencies — Spegch-(oerriting ,

Direct Verbal (CD) o
~ Direct speech, voice r;:adio, telephone

Indirect Verbal (C!) :
— Written message, courier with memonzed message, teletvpe/telex computer
message systems, Morse co_dq (CW radio, lights, flags)

Nonverbal Communicative Dependenéies {CN)

Standard, widely-used signaling systems
- Hand signals, light signals, flag signals

Signal systems unique to partucular teams but consistent over missions
— Unique hand signals, formatlons, body movements, forms of physical contact, etc.

. Temporarv mission-specific messages
— Shift covering fire on-vjolet smokae, etc.

PRODLT DEPENDENCIES ELEMENT IS PHYSICAL PRODUCT OR COMPLETIQN OF
PROCEDURE OR TASK

. Physical Product Dependencies (PP) .
- Dependency element is a tangible physical obiect

Procedural product dependencv (dependency elemem is the compleuon of a pfooeduro, task,
or activity)

Mediated procedural product dependency (Pl) . ’
~ Procedure performed by equipment but comrolled by role mwmbent(s)

Nonmediated procedural product dependencv (P2)
C- Proeedme per‘ormed by role incumbent(s) using passive items of equnpment

VlRTUAL DEPENDENCIES DEPENDENCY ELEMENTS ARE IMPLIED MULTIPLE
ROLES INVOLVED

Type | Vurtual Dependencv (Vl)
, — Identical tasks performed concurrently bv sevetal role incumbents acﬂng
- quasi-independently

Type M Virtual Dependency {V2) : - )
— Collection of related tasks or activities carried out by a group of rola
incumbents without specific assignment of roles to tasks .
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- Morse code (CW radio, flags, telegraph, blihkér signals,
et(:o)

Nonverbal communicative dependencies (type abbreviation--CN) are
dependencies in which nonlinguistic symbols (gestures, events, etc,)
are substituted for linguistic symbols in the information-bearing
dependency element(s). On the basis of team behavior observation,
three distinct kinds of nonverbal communicative dependencies have been
identified. Although they are not separate dependency categories in
the model, the three kinds of nonverbal communicative dependencies that
have been observed are listed below as examples:

. Widely standardized and used nonverbal sigunaling or message
systems. These are kinds and systems of. signals that are found
to be used in a wide variety of team types mtssxons, and
contexts. Some examples are:

- hand signal systems (e.g., tactical movement control
signals used in combat, standardized signals used for

mdrshalllng aircraft, standard sxgnals used for control:
of boat movements, etc.) :

- light signals (e, g., thps ruming and marker lighting
‘ protocols, lights used from control towers to control
axrcraft ground movements) '

- flag signals (e g., mechanized or Armor 3-flag system,
etc.) :
- other types of widely~accepted nonlinguistic signal or
symbol systems .
. Stgnallng or message systems adopted for general (i.e.,
across-mission) use by particular teams. These are signals or
signal systems that a particular team adopts for its own use or
convenience and uses as a regular part of its nonllnguxstxc
communicative protocol Some examples'
-"hand signals unique to ‘a team; e.g., the use of an -
unusual gesture to indicate the presence and dxrectxon of
OPFOR, by a particular Infantry squad

- direct physical-contact;'e.g., tapping vehicle driver on
one or the other shoulder or the top of the helmet with a
stick to signal change of direction or ”stop"

- pOSItlonS of particular team members thh respect to the
- rest of the team v

- movement of personnel

- etc.
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. Special signals adopted for particular purposes for one mission
only by a particular team. These are agreed-onm, prearranged
symbols or events that are used to signal or signify specific,
preplanned actions. For example, a rifle squad on a .
movement~-to-contact mission may prearrange that the release of a
red smoke grenade after enemy contact is a signal to the "fire"
team to lift or shift covering fire so that the maneuver team
can assault an enemy position without fear of friendly fire.

These categories are adequate to describe and characterize, at a
general level, the communicative dependencies that have been observed.
It may be that future applicatious or extensions of the model may |
require more specific, highly detailed schemes for classifying
commuaicative dependencies to serve particular purposes. When, and it,
such expansions or refinements occur, it is suggésted that the basic
types of communicative dependencies listed above be preserved, and
subcategories created,; as nceded, to maintain a coherent structure for
future models or extensions,

Product Dependencies. With product dependencies, the dependency
element that passes between initiater(s) and recipient(s) consists of a
physical or logical product of the activities of the initiator(s) of
the dependency. Dependency types in this class are distinguished by
the general type of product--a physical entity (physical product
dependency) versus- the completion of a procedure or task (procedural
product dependency).

. Physical product dependencies (type abbreviation-PP) are those

- dependencies where the dependency element is a tanmgible,
physical item of some sort. An example of a physical product
dependency was provided earlier (the preparation of a mortar
round for firing by the ammunition handler of a mo~tar squad).
When the round is made available to the assistant gunner for
insertion in the mortar tube, a physical product d=: :pendency
occurs. Note that not all transfers of physical i-"ms from one
team member to another dpring the performance of & wission are
mission-related pbysical| product dependencies. For example, one
team member may hand his| personal weapon to another member
during a rest break so that the first team member can use both
hands to clean hic boots| of mud. Handing the weapon to the
other team member is not| necessary to initiate or facilitate a
task on the part of either team member; therefore, it is. not a
dependency at all (unlesg, of course, the med on the boots of
the team member who handk the rifle off prevents him from _
wialking or keeping .up with the rest of the squad). Careful and
Judlctonq observation is| often necded to discriminate apparently

minor physical product d
that described above,

. Procedural product depe

pendencxes frqm incidentals such as

wencies are dependencies where the

dependency clement 1s ¢t
by team membeérs who ini
the procedure or task m

e completion of some procedure or task
iate the dependency. The completion of
st be necessary to enable the
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dependency recipient role(s) to initiate, complete, or :ontinue
tasks or activities for which the recipient(s) are riosponsible

in context of the mission being performed. Proceduval product

dependencies are divided into two types: :

- Mediated procedural product dependencies (type
abbreviation-Pl) are dependencies where the completion
of the procedure or task (the dependency element) is
wholly or partlally accompILShed by one or more active
items of equipment. That is, the equipment used by the:
dependency initiator(s) performs some or all of the
procedure, An example of this type of dependency is the
use of a fire direction computer (FADAC) by a member of a
Fir» Direction Center (FDC) team. - The operator of the
FADAC enters data on target location and altitude and
shell type into the computer via a keyboard. The FADAC
computer processes the data entered according to a
defined algorithm .and displays firing data, which are
then relayed by the operator to the gun captains (the
actual relay of the firing data is a verbal communicative
dependency which is associated with the procedural
product dependency). The equipment plays an active role
in completing the procedure.

- Nonmediated procedural product dependencies (type
abbreviation-P2) are procedural product dependencies
where completion of the task is -accomplished by human
action alone, even though the procedure may involve
passive items of equipment, For example, an RTO.
(radio-telephone operator) setting a frequency on a
PRC-77 radio so that a platoon leader can communicate
with his company commander is ‘engaged in an activity that
leads to a P2-type dependency, at its completion. Unless
.the frequeincy is set properly, communication cannot be
established, hence there is a P2 dependency between the
RTO and the platoon leader. The radio itself is passive
in the procedure of frequency setting. Another example
of a P2-type dependency is provided by the interaction
between the two fire teams (nested teams) of a rifle
‘squad engaged 'in assaultlng an objective. One fire team -
(the maneuver team) moves to flank the OPFOR posltlon,
while the other (fire team).lays down suppressive fire on
the enemy position, but lifts fire (i.e,, stops firing)
when the maneuver team is in position and ready to-
assault theVOPFOR position. The fire team's fire must be
lifted before the mancuver team can assault the OPFOR '
position, The lifting of fire by the fire team is a-
dependency which allows the maneuver team to assault
without fear of friendly fire. The (collective)
dependency initiators are the fire team members, the
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recinients (again, collective) are the maneuver team
members, and the dependency element is the Lifting, or
cessation, of fire.

As in the case of communicative dependencies, these categories or.
types of product dependencies are adequate to characterize all of the
product-type dependencies that have been observed in model building.
Again, more detailed categorization of types may be requxred for
possible future applications or extensions of the model to particular
cases. In describing missions, however, it has been found that
identifiying the physical dependency element in a PP~type dependency is
adequate to describe the dependency.’ Also, the activities or tasks
performed by dependency initiators in Pl- and P2-type dependencies
often. serve to completely specify the kind of dependency eiements that
exist in these dependency types. :

Virtual Dependencies. Virtual dependencies, in addition to bexng
of a distinctly different sort from communicative and product
dependencies, are always patterned dependencies (i.e., more than one
dependency element is involved). Virtual dependencies exist where the
responsibilities of several team members (roles) are apparently
identical and the team members are involved in highly similar
,activities (Type I Virtual dependency), or where several team members
"share the responsibility for performing a collection of tasks or
activities without the tasks being assigned specifically or
consistently to the individual roles (Type Il Virtual dependency).

. The generic term virtual dependency was chosen for this kind of
team phenomenon following the same logic as in the choice of the term
"virtual memory" in computing jargon. In computing, virtual memory
refers to a logical construct: the existence of parts of a computer
program or data space which do not have existence in the physical
computer memory on a continupus basis. These parts of the program are
brought into actual physical memory only at times when they'ate needed;
otherwise, their existence is virtual, rather than actual, in the '
computer hardware, Thus, the virtual paris cf the program are ot -
observable by inspection of the contents of the computer memory  at such
Tmes. | . |

As with any analogy, this case is only approxlmate. However,
‘there exists a parallel between computer virtual memory and virtual
dependencies: while virtual memory has no physical exxstonce, the
elements of a virtual dependency are not ohservable, ' In both cases,
the "virtual” entity is only implied and must be inferred from other
phenowmena, .

1

As ‘stated earlier, two types of virtual dependencies have been
identified, The following discussion presents the distinction between
the two types in detail. Recall that all virtual dependencies are
considered to be pdttérned, and have multiple elements. In addition,
all partlc:pants in a virtual dependency are considered to be both
dependency 1n1t1atora and dnpendency recxpxents. : S




. Type 'I Virtual dependency (type abbreviatior-Vl). In this type
of dependency, a single task or responsibility is shared by
several roles on a continuous basis. The team members involved
in a Vl-type dependency perform very similar activities directed

_ o toward the same general objective. The classic example of a
.. - Type I virtual dependency is an Infantry squad during movement
' " in tactical conditions. 1In this case, each of the squad members

"‘has responsibility to maintain required separation from other
squad members (to avoid many people being simulatneously hit by
automatic-weapon or indirect fire), and to maintain surveillance
of the area around the squad for signs of the enemy. The squad
members jointly share the responsibility for maintaining
formation and survellance during movement, providing security
simultaneously for themselves and all other members of the’
squad, on a continuous basis., There is considered to be a "
continuous dependency element between each pair of squad
members, even though no actual dependency element can be
observed in this situation (nor in any other Type I Virtual
dependency). All of the participants in a Type I Virtual
dependency are considered to be both dependency initiators and
dependency recipients, Lonttnuously.

« Type 11 virtual dependency (type abbreviatibn—VZ). This type of
virtual dependency 1s clearly distinct from the Type I Virtual
dependency and from communicative and product types., 1In this
case, a mmber of team members jointly share the respoansibility
for the completion of a number of related (but not identical)
‘activities or tasks. No specific responsibility for
accomplishing any of the group of tasks is assigned consistently
to any of the team members who are jointly responsible for -
completing the task. Ai example of this type of virtual
dependency is provided by the erection of camouflage by members
of a TOW crew after the weapon has been set up in place. The
crew members jointly have responsibility for setting up

“camouflage nets, cutting brush, building protective wslls around'
the weapon, etc., but none of these activities is specifically
assigned to any one crew member on any consistent basis. Each
crew member is aware of what must be done and performs some
subset of the tasks required to improve the position, but does
not always perform the. same subset of the tasks. Unlike the
Type I virtual dependency, a Type II virtual dependency does not
typxcally extend over a period of time, Rather, the activities
that make up a Type 11 virtual dvpvudoncy are yvnerally cloqely
related to one Lompﬂﬂent goal or objective of the mtsslon, as ‘in
the case of erecting camouflage discussed above, or in the case
of four members of a combat onglnoor plntoon unloadxng equipment
from a truck and establishing mine dumps in preparation for
installing a tactical minefield, This last example illustrates
one of the common characteristics of Type II virtual

- dependencies--the activities of unloading the truck and setting

~up mine dumps is performed by a nested team. While Type Il
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virtual dependencies are by no means restricted to nested teams,
experience has shown that a majority of Type LI Virtual
dependencies are observed in nested teams, and observers should
be alert for Type Il Virtual dependencies when nested teams
“exist (especially in a dynamic nested actual team structure).
While the above discussion has dealt with defining the dependency
types which are presently included in the model, it has not made clear
the point that a given dependency occurring in a team wission may have
two or more parallel elements of different types. For example, an
infantry squad leader may simultaneously shout to his troops to hurry,
and raise and lower his right fist over his head in the sign for
"double time." Here, a single dependency has two parallel elements,
each of which conveys the same information, but of different types: a
Ch (shout) and CN (hand signal). This is a frequent situation not only
with respect to communicative dependencies, but with product types, as
well, For example:

. the FADAC operator in an earlier example must relay the firing
data from the computer verbally to the RTO for further relay
to the guns, 1In this case, the mediated procedural product
dependency element (completion of computation by the FADAC) is
paralleled by a verbal communicative element-calling out the
data to the RTO,

. the ammunition handler in a mortar squad hands a prepared round
to the assistnnr gunner (PP element) and at the same time says
"round up" (verbal communicative element. in patallel to the
physical product element),

While these examples do not exhauvst the possible parallel combinations
of two or 'more olement types in dependencies, they are typical of those
observed in building the model, :

Dependency Purposes

Especially in the case of communicative dependencies, but also in
other types of dependencies, specifying only the dependency type leads
to an incomplete characterization of the dependency. Specifying the
dependency type does not, for instance, indicate how & verbal
communicative dependency acts to facilitate the task.performance of the
dependency recipient(s), Recording the content of a conmunicative
,dnpnndoncy element would ‘serve to completely clarify this ambiguity,
gived=tiit *he initiator, recipient, and task context were known. When
actually obqorvnnb reams in the real-world performance environment,
however, this is impraccidgl. if not impossible (imagine the resources
that would be required toN::FPﬁrahghe ciact contents of all the
communicative dependencies among memb®r: of a vnmbat engineer platoon
‘[team] installing a tactical minefield), Practicaliy, 2 aystem is
" needed to characterize the general purposcs of dependic~eies vhan the
purpose is not obvious from the dependency type (i.e., the gnrposs of
-any PP dependency is to make the physlcal product available to tiw
, dependency reclptent) - -
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In order to be able to classify dependency purposes when .
necessary, the purpose categories described in the following paragraphs -
have been developed. The reader is cautioned that these categories by g
no means represent all possible dependency purposes, The categories
presented here may have some general applicability, but have been
specifically developed to characterize dependency purposes cf the Army
teams that have been observed in development of the model. Work in
subsequent phases of this project is planned specifically to expand and
make more general the dependency purpose categorization scheme.

The dependency purpose categories currently defined and used in
the context of Army teams (and the abbreviations that are used to
represent the categories) are:

« Provide orders, instructions, or directions to (an)other
. roles(s) [OID].

. Provide information to an(other) role(s) regarding:

- status of mission progress or goal attainment (SM)

VRO

-~ status of individual task activity or completion (SIA)

- status of personnel (SP) -

~ status of supplies (SS)
-= status of equipment (SE)

. Provide feedback or corrective information to (an)other role(s)
(FC) '

. Provide information about the missioa eavironment to (an)other
role(s) (IME)

. Provmde :nformatlon about OPFOR to (an)other role(s) (1MO)
. Problem-solving or didactic (PS)
. Provide data to (an)other roie(s) (DA)

Some examples to aid in d:qcr\mtnatlng betwpen each of the
categorws are:; :

. (0ID) An infantry squad lender signals to one of his team
leaders to circle to the left to flank an enemy position.

. (SM) The assistant squad leader of a Combat Engineer squad

reports to his squad leader that all of the timber needed to
"construct a log crib obstacle has been cut.
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. (S1A) A member of a TOW crew indicates to his section leader
that he needs five more minutes to finish filling sandbags to
constructs parapets on either side of the weapon position.

. (SP) A platoon medic reports to his platoon sergeant that only .
one of three men wounded in a fire fight is ezriously hurt and :

needs to be evacuated.

. (S8) A squad leader is informed that members of one of the squad
fire teams are low on ammunxtlon. '

. (SE) Self-test'of a TOW missle control unit reveais to the TOW

gunner that chere is not sufficient power left in the batteries .
to fire a missile (Note: this is a type Pl dependency). : E ...
. . : "
. (FC) An infantry squad leader points out that the members of the p
squad's Bravo team are walking toc close together and directs N
them to "spread out".
. (IME) The point man on a squad patrol signals the squad leader oy
that the squad is approaching a danger area. : -
. (IMO) During a frag order, a platoon leader indicates on a map
the last reported position of an enemy uait,
. (PS) A squad member suggests a method of bypassing an
antivehicular obstacle to his assistant squad leader.
. (DA) After measuring the width of a bridge, a Comba: Engineer f'éf

calls out the width to hlq squad leader.

As in the case of dependency types, particular dependencies or
dependency patterns may have more than one purpose. For example, in an
after-action report to his platoon leader, a squad leader may state
that he is low on ammunition (SS), has four casualties (SP), and that
the enemy is just over the next hill (IM0), These items of information
are all part of the same dependency element, but serve differnt : -
‘purposes. Dependencies which embody more than one purpose are -

‘typlcally communicative dependencxes. ‘ )

Internal and External Dapenaenciea

The vast majority of dependencies that occur during a team mission
have members of the team of interest as both initiators and recipients
of the dependency, In many cases, dependencies that are important to
team missions involve persons who are not members of the team as either
dependency recipients or initiators. When this occurs, an external
dependency is said to occur (when both initiators and recipients are - - -
team members, a dependency is called an internal dependency, although : '
the qualifier is not really necessary). External dependencies are

,f. ey, ‘ i, '; J" fnv’\' "'\ ""\ ::'3 3 .}M LWL L:'A,:' a ,' :'P&:‘t .‘ .‘i:’{«" a.”x":"‘:\\s H .

[y

- P . o .



‘characterized in the same manner as lnternal dependencies, by
specifying initiator(s), recipient(s), and dependency type(s) and
purpose(s). Note that external dependencies cannot occur in virtual
dependency patterns, and that non-members of specific teams of interest
"are rarely involved in product dependenctes.

Dependency. Patterns

Relatively few dependencieé'occur in isolation from other related
dependencies or have only a single initiator, recipient, and element.
The large majority of dependencies occur in related groups, or have

multiple initiators, recipients, or elements; i.e., the dependencies . - . -
occur in patterns. When dependency patterns occur, it is often : *
possible to describe the pattern in lieu of describing each of the .
dependencies that make up the patterns. Describing dependency patterns &

does not result in any significant loss of information, at least in the
cases of the teams and missions that have been observed and described
to date. In fact, there is a significant information gain in
describing the dependency patterns that occur in Army teams and.
missions (in lieu of the individual dependencies), since describing
patterns of dependencies tends to bring out complex relationships
between roles that are not always apparent when each dependency is’
described separately. Some dependencies, of course, must be described
separate of' patterns or in addition to their 1ncluslon in pattetns.’

While the number and variety of possib e dependency patterns are
very large, several kinds of pattarns have been observed to occur
repeatedly in the missions that have been observed to date, . In fact, a

. very few basic kinds of patterns have proven adequate to represent the
dependency pattnrn phenomena that have been observed, and have been
adopted as the "standard” patterns for inclusion in the model.: This is
not tn say that there are nét other types of dependency pattetns which .
may‘exlqt and may prove to be valuable additions to the model. The ‘ I .

"standard" patterns which have been adopted have been sufficiently =~ oo
flexible to describe all the dependency patterning phenomena that have - .
_been observed to date in Army teams, however. .

The "standard” patterns which'hnve been formalized are depicted, .
_along with the pattern symbols that have been developed, in Figure 7.
Description of a pattern consists of entering the identification of
initiator and recipient roles, dependency types and purposes, and
(czcasionally) other amplifying information around the symbol for one -
of the "standard" pattecrns. Descriptions of each of the s*andard”
,dependency patterns and the characteristics of each pattern are
presented in the following paragraphs. ' The general form of the symbols
used to represent dependency patterns is shown below. Specific
examples of the way this "basic" symbol is elaborated to represent each’
of the "standard" patterns are provided in the discussions of each of - . -
the "standard” patterns, : : - : :
|

Type code(s)

J

Initiator > Recipient code(s)
code(s): Element Purpose code(s)
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DEPENDENCY PATTERN SYMBOLS

Simple Ti---Tn
Dependency ! ~— -~ -~—=———>R
(Etement) Py...Py .
Ty...T
1 N
A . _ Fanout Ry.o... Ry «
. Pattern ! N\
{Element) Py...Py
o Ty-.-Th
Outward (Ry, Ry) ... (R4} ... (Ry, Rg)
Cluster | 2 4 Lidk
Pattern - ) (Element) Py...Py
, . T 'TN'
Inward ., (lg, 1h) .. (1g) .. (1g, 1g)
Cluster . 12 4 8 —» R
Pattern {Element) Py...Py
‘ T‘ 'TN
Propaqatlve 'R‘, Rz...(na.ﬂ4)...325...
Pattern LR .

(Etement) ** Py...Py

- , Ty T
Z(idactic) 1M |2| Ry Ry VTN
Pattern

_ ,(Elemts) Py...Py '

b

Tyel L VR1 /Ry IRy

Virtual )
Pattern (Elements or De‘scripuonl
Type Il V2 |/ﬂ1, |/R2. '/R3
Virtual g , PN
Pattern {Elements or Description)
I, Iy = Dependency lnitién'or(s) " T; = Dependency Typels) v ‘ ﬁ = Original Initistor,
- : Z Pattern
3, Ry = Dependency Recipient(s) P; = Dependency Purpose(s)
~ (Element) = Description of Dependsncy Element (Optional)
(R,, 82, R3) = Grouping of Recipients/Initiators in Cluster or Propagative Patterns :
IIR‘, l/Rz, Ete. = Par.(icimms in Virtual Dependencies :
v Fi'gl_l!'e 7. Dependve'ncy Pattern SWbOIQI - Al
- 7 I .
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An example of o simple dependency, not truly a pattern at all, is
presented below to introduce the dependency pattern symbols. Here,
there Is one dependency dnitiator, onc recipient, two dependency type
codes (parallel types), and a single purpose., The dependency described
is a verbal communicative dependency, paralleled by a nonverbal
communicative dependency, bhetween a squad leader (SL) and one of the

. squad's team leaders (TLA). The purpose of the dependency is orders, -

) “instructions, or directions, This "pattern” is represented as: ,

A

A NIANG

: : CD, CN
3 SL TLA
| o,

Ty Fanout dependency pattern. This pattern involves a single:
- initiator role, multiple recipient roles, and one very similar (or
= identical) dependency element for. each recipient role. All the
§ elements need not flow from the initiator to all of the recipients
simultaneously, but must occur reasonably close together in time, The
E clagssic example of the fanout pattern is the delivery of the frag order
:J . for a mission by a squad leader to a squad dispersed in an assembly
%ﬁ
LA
o
\

area. The squad leader moves individually to each member of the squad
and briefs the member independently. Very similar or identical
dependency elements flow from the initiator (squad leader) to each
recipient (squad member). The elements are all of the same type

?{ (verbal communicative) and have the same _purposes (a frag order has

=y ' many purposes).-

2 The symbol for fanout patterns is as follows: the initiator role
‘ﬁ code is placed to the left of the basic symbol line, and 'the pattern

‘k‘ symbol at the right end of the symbol line (arrow in the simple :
B pattern) is replaced by a double left caret (<{). Recipient role codes
iy are placed on top of the basic symbol line. If any of the recipient

1 roles receive the dependency element simultaneously, the codes for

g ' those roles are listed together and set off from other recipient roles
N : by parentheses.

3 ,

2 ‘Outward cluster dependency pattern. In this pattern, there 18 a
> single initiator role, multiple recipient roles, and ‘two or more

{ dependency elements of similar types and purposes, but differing in

details of the dependency element content (most outward cluster
patterns involve communicative elements). Two or more of the -
reciplents may receive the same dependency element content, but at
least one recipient must receive an element different in detail from
that received by other recipients. An exdmple of this type of pattern
.1s the assignment of scctors of fire to squad members .in defensive
-positions, by their squad leader. The squad leader (initiator) moves ..
to each foxhole and . assigns fire sectors to each man (recipient); each
fire sector is referenced to a different set of landmarks, to provide
overlapping sectors of fire. The general substance of the dependency
element is the same 1in each case- (pertains to limits of the sector of
fire), but differs in details of the limits. of the sector of fire

Jaat, " assigned. The elcments of the (verbal communicative) dependency:

nt ~ elements are similar, as are the purposes of each of the dependencies.
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The symbol for an outward cluster pattern {s identlical to that of
the fanout pattern except for the pattern symbol. The pattern symbol
for the outward cluster pattern is an arrowhead pointing to the right,
located at the left end of the basic symbol line. The position of
initiator and recipient role codes, and grouping of recipienc role.
codes, are the same as for the fanout pattetn.

Inward cluster -_dependency pattetn. This dependency pattern is
characterized by multiple initiators, a single recipient, and two or’
more dependency elements that are similar in type and purpose, but
differ in details of dependency element content. Similar to outward
clusters, many inward cluster patterns are coaposed of communicative-
type dependencies. An inward cluster pattern is exemplified by the
receipt of an ACE (Ammunition, Casualty, Equipment) report by an
infantry squad team leader. After a general call for "ACE report” each
member of the fire team in turn calls out to the team leader the status

‘The symbol for inward cluster patterns is similar to that for
fanout or outward cluster patterns, with three exceptions. First, the
pattern symbol is different: the symbol for an inward cluster pattern
is an arrowhead pointing to the right, located at the right end of the
basic symbol line {the same as the pattern symbol for a simple
"pattern”). Second, the recipient role code is located to the right of
the bdasic symbol line, ad jacent to the pattern symbol. Finally, the
various initiator role codes are placed on top of the baeic symbol
line.

Propagative dependency pattern. This pattern involves a single

. first initiator, a series of recipients who in turn become initiators,
and a single dependency element that is “passed down the 1line™; i.e.,
the same element moves from the first initfator to one tecipient/
init{iatorto the following recipient/initiator, and so forth, Actually,
there are as many dependency elements as there are infitiator-recipient

' sequences, but the dependency elements are the same in each case. One
initiator in a propogative pattern may provide the same element to more
than one recipient, in the fashion of a branching tree. An example of
.a. progative dependency pattern is provided by an Infantry squad moving
in file through thick jungle, each teéam member following about ten
meters behind the man in front of him. To communicate with the rest of
the formation, the point man gives a hand signal, which 1s seen by the
next team member In file, who repeats the hand signal, The hand signal
18 seen by the third man in file, who repeats it for the fourth, -etc.

The'symboi for a propaéative dependency pattern consists of the
basic symbol line and a vertical bar at the left end of the basic
symbol line. The first initiator role code 18 placed at the left of
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{% of his ammunition, whether or not he is injured, and whether he has all
N his equipment (and if he does not, which equipment is missing). Again,
i% the general content of dependency elements is the same, 4iffering only .
ég in detail; and the type and purpose of each of the dependency elelents
b that make up the pattern is similar. ,
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the basic symbol line, and the role codes for other recipient/
initfators in the pattern placed on top of the line., If the propaga-
tion of the element is other than strictly linear (i.e., one role to
the next, to the next, etc), the branching or clustering of roles can
be indicated by setting the particular roles in a "branch”™ off {n
parentheses, Thus, if the first initiator in a pattern simultaneously
transfers a dependency element to two other roles, each of which relays
the element to others in a pass—down-the-line fashion, the grouping
would be symbolized as: . (2,3, 4 5 6) (7 8,9), vhere the numbers ‘are
role codes. . . .

P SR RPN

Z dependency pattern, This pattern characterizes the successive,
" reciprocal Interchange of multiple dependency elements between two or
more roles. A Z pattern has a first initiator, and one or more .
recipients who later become initiators of dependencies with the first , P
inftiator role as recipient. Not all of the recipients of the first = E
element transferred necessarily become initiators of later elements - '
directed to the first initiator. The interchange of elements continues
until some criterion is reached. Not all of the dependency elements in
a Z pattern necessarily have.the same type or purpose, A Z dependency
pattern is illustrated by the following: to properly set deflection on :
a 4,2-in. mortar, the gunner and assistant gunner must alternate in B ]
making ad justments to the weapon mount. The ginner first sets the - « .
desired elevation and deflection angle’ ‘on the weapon sight mechanism, .~ . e
then adjusts the pointing of the weapon by traversing the mount until : L
his aiming stakes are lined up in his sight telescope. At this point, S
he instructs the assistant gunner to "level” the weapon, which is done
by adjusting the cross-level knob of the mount until a bubble level is
centered. The assistant then calls “check”. The process of
cross-leveling throws the deflection angle of the weapon off somewhat,
so that the aiming stakes no longer line up exactly in the sights., The
gunner repeats his ad justments to re-align the aiming stakes, and again’
calls for "level,” which is once again performed by the assistant.
This exchange of dependency elements (interpolated with .individual
tasks) continues until the gunner is satisfied. The gunner than calls .
“gun up” to the section leader. The successive interchange of
‘dependencies between the gunner 'and assistant is a Z pattern, While
this ‘example illustrates the simplest case of a Z pattern, more complex
“interchanges are possible. For example, a squad leader's. frag order to T
an assembled squad 1s frequently interspersed with questions from squad |
members to the squad leader, which he answers before going on with the
frag order. : ' . , :

‘

The symbol for a 2 pattern ls substantially different from those
of other patterns. .A major difference is that the role codes of all
‘'participants in the pattern are placed on top of the basic symbol line.
The role code of the flrst initlator is placed at the extreme left of
the line, and 13 separated from other role ‘codes by a lettet A '
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enclosed between two vertical bars (the pattern symbol). The role
codes for other participants are placed to the right of the “Z" pattern
symbol. The role codes of any participants who are only recipfents of
dependency elements from the first initiator and subsequent other
initiators, but never initiate dependencies, are set off in
parentheses.

Virtual (complex) dependency patterns. Eafliér,‘it was stated
that all virtual dependencies are patterned groups of dependencies. -

The patterns of virtual dependencies do not generally correspond to any
-of the “standard” patterns described above. Rather, the patterns of

both Type I and Type Il virtual dependencies consist of a continuous
(virtual) interchange of nonobservable elements between all the roles
participating in the virtual dependency. This 1is termed a "complex”
pattern, but not further described. All of the roles in a: virtual
dependency pattern are simultaneously and continuously dependency
1nttiators and recipients, :

Virtual dependencies are symbolized by placing the type symbol (vi
for a Type I virtual dependency or V2 for a Type II) at the left end of
the basic symbol line, with the role codes for all of the participants
on top of the line. Purpose codes are not entered on virtual pattern
symbols. Rather, a brief description of the objective of the virtual
dependency is placed below the basic symbol line (i.¢.,. “provide
security,” or “"unload truck--establish mine dumps”). :

Dependency patterns are a useful way of represeanting related
groups of dependencies, and provide considerable information about the
patterns of interaction betwecen the roles of a team performing a
particular mission. Taken out of mission context, however, dependency
patterns are of little practical use, except as a comceptual tool for
thinking about teams, their behavior, and their performance,
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MODEL SUMMARY AND DIRECTIONS FOR FUTURE RESEARCH

The model presented in this report is one of two primary research
products of the first year of a three-year effort (the seccond preduct
is a detailed, procedural method for describing team structure and
behavnor, based on the concepts of the model) A brief summary of the
nodel is presented in Table 3. ' :

This project is one of a related group of efforts, with the
ultimate objective of evolving methods and techniques to improve the
performance of Army teams through evaluation of team performance and
-development of team training. As mentioned frequently in the’
presentation of the model as it exists, the model is by no means
final at this time. Efforts in the subsequent years of the project
will be directed toward refining and expanding the model and the
description method, and toward trial application of’ the model concepts
and team descriptions in two critical areas. These areas are: (1)
development of a set of techniques, procedures, and criterion
dimensions by which the team performance of teams can be measured and
evaluated; and (2) evolution of a method for identifying team training
requirements for teams and team types, based on team. performance
descriptions, In addition, methods and guidelines for selecting team
training' techniques and procedures for team types will be exploreda o

Planned developments to this model in subsequent phases of the
project include:

. Expanding and refining of the dependency purpose scheme and
incorporating related research findings on team functions to
make the dependency purpose categorxzatton scheme more conplete
and useful; S :

! . Clarifying the relatxonshrps between the various deﬁcrxpttve
characteristics of team types and missions;

+ Modifying the concepts of the nodel or addxng new concepta, to
be able to adequately describe team pheno-ena.

.+ Developing an initial understandtng of the ways in which team
structure, team missions, and constraints may influence team
behavxor, and 1ncorporat1ng any such relatxonahtpa into the
model, _

Adventitious developments of the model may also occur. It
 may be that, in observing and describing teams to accomplish the.
objectives of the subsequent years of this work, valuable insights may
be made that can improve the descriptive potency of the model or
materially add to model completeness. Any such insights will be fully
developed and added to the model, along with new concepts and
variations on .present model concepts that will contribute to the
generality and usefulness of this model as a vehicle for studying
tem . .
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TABLE 3

MODEL SUMMARY

" TEAM DEFINITION: -

Two or more person; who are-— :

2. 1Iavolved in a common mission, working to fulfill a common
objective; where-- < o

3. Responsibility for performxng mission tasks is divided among
team members; with--

4, Dependencies among team members,

(teams may or may not have a formal organtzatxonal
structure).
MISSION DEFINITION:

1. Closed-ended, bounded set of activities; with——

2. A definite, purposeful, and achievable goal; that-- -

3. Requires two or more individuats, with distributed
responsxbllztxes for achieving mission objectxve, to perform
misgion in a reasonable time perxod

TEAM ORGANIZATION AND STRUCT“RE:

TEAM

Nominal Team Structure: described by:

Name of tcam;

Number of members;

Position descriptions (e.g., MOS, equipment);

"Hierarchial relationships among posttlons (including nominal .
nested teams);

Team type descrtptors (missions varlety, degree of
proceduralization of missions, equlpneut douxnance.
env1ronmental reactivity). .

_Actual Team Structure: descrlbed by:

1.
2.
3.

b,
- 5.

6.

Team type name and desxgnatxon of part1¢ular team;
Mission name; ‘

‘Number and characteristics (MOS, equxpaent) of roles,
Description of responsibilities of each role;

Description of hierarchial: telattonshxpt among teau nembers,
including nested teams;

Mission descriptors (goal, degree of proceduraltzatxon,

: equlpment domtnance, ntssxon environment).

BEHAVIOR: descrtbed by

1.
2.

Individual activities or tasks (nssoctated with rolea); and
Time or phasing relatxonshxps between 1nd1v1dual tasks and
dependenctes, and
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 TABLE 3

MODEL SUMMARY (con't)

3. Dependencies: for each dependency'(or pattern)--

'Y l' \:"\‘,',"' “
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.

Initiator role(s)

Recipient role(s)

Dependency types (verbal communicative, nonverbal

communicative, physical product, mediated procedural"

product,, nonmediated procedural product, Type I vxrtual

Type I1 virtual)

Dependency purposes (provide information about: orders,

instructions, " directions, status of individual task

activity, status of mission progress, status of personnel,
supplies, or equipment, prov1de feedback or corrective
action, 'information about mxsslon environment or OPFOR
problem-solving, data) :

Dependency patterns--

. Fanout: single initiator, multiple recxptenta, very
similar element (same type and purpose)

. Outward cluster: single initiator, multiple recxptents,
somewhat similar elements (similar types, purposes, but
different content, and provided at different times)

. Inward cluster: multlgle initiators, sxngle recipient,
somewhat similar elements (similar types, purposes, hut
different details of content, and ptovxded at dtffetent
times) ’

. Propagative: single element, passed ftom one recipient/
initiator to the next, and so forth; may “branch"

. 7Z: successive xnterchange of elements between > 2 team
members, one member initiates entire pattern, other(s)

. respond (as in question-and-answer) |,

. Virtual (Type I): continucus, mutual interchange of
dependency elements between participants, continues over

. time

. Virtual (Type I1): nonspeclfted division (ad hoc) of a

set of tasks between several team members with no ’

consistency in task allocatlon over . repetxttona of the

'event, or time, o
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SECTION 2

TEAM AND TEAM MISSION DESCRIPTION METHOD
Introduction

The first section of this report described the model of team
organization and behavior/performance. The purpose of this section of
the report is to present the Description Method that accompanies the
model. It is no accident that the model of team organization and
behavior/performance was described first. The Description Method,
presented in this report, was derived directly from the concepts
contained in the model., The model identifies those variables or
dimensions of team organization and team behavior that are considered

~ important to successful team performance, The Description Method
provides a mechanism for identifying and recording those important
variables or dimensions in a systematic way, to generate team descrip-

tions (team organization descriptions) and team mission descriptions
(descriptions of team mission behaviors).

Before discussing the Description Method it is necessary to
understand how the descriptions produced by the Description Method will
be used. It is anticipated that the descriptions resulting from the .

application of the Description Method will have many uséful purposes.
These are:

1. The resulting descriptions can serve as a database from
which team training requirements can be identified. From
. the {dentified requirements, team training programs and
materials can be developed.

2. The resulting descriptions can also serve as a database
from which team performance measures can be derived. These
measures can be used to assess or evaluate team perform-
ance, to diagnose team performance deficiencies, and to
prescribe team tralning.

3. The resulttng descriptions will be an lnvaluable research

: tool. For example, the descripctions can be used to
discover how teamwork developed, 'and to identify critical.

. differences (behavior) between successful and unsuccessful
teams . :

: ey
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At this writing, the procedures to analyze the resulting descrip- 55
tions to identify tecam training requirements and derive measures of
team performance have not heen developed. The development of these
analysis techniques is scheduled for the second and third yeats of the
ptOJect.

This section of the report discusses the step-by-step prccedure
required to apply ithe Description Hethod, and produce team organizatjon
descriptions and team mission behavior descriptions. It does not |
present any procedures for how to use or analyze the tesulting
'descriptions.

" Overview of the Description Method

The Description Method is composed.of four major steps. These’ ' . '.
are: .
1. Select the team (or team type) to be described (Step 1).
2. Describe the team type organization (Step 2), .,
describe the nominal team structure.,
3. Select the mission to be described (Step 3). . . . & -

4. Describe each of the selected missions (Step 4). This
fncludes describing the actual team structure used to
accomplish the mission, and a description of the team

" mission behaviors. :

Each of these steps are described in detail in the following sections;'
However, before fully discussing each stédp, it is beneficial to clarify
‘some important points about the Description Method.

The Description Method is composed of two ingredients. These

are:

1. A set of recording forms. These recording forms contain
the information neccssary to describe the team or team type
organizations and the team mission behaviors.

2. ‘A set of instructions or procedurcs which specifies how the
" information contained on the recording forms is to be
generated (or gathered) and recorded.

The step-by step’ procedures then describe how and. when the recordlng :
forms are completed.
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To provide an orientation, the next two scctions briefly discuss
the recording forms and the procedures for gathering the required data.
This orientation is provided for several reasons:

1. 1t is beneficial to realize the kind of data or {nformation
that is collected about teams and team missions bdefore
discussing each of the four major steps. » : . ‘ *

2. It is important for the reader to "see” how the required
data is related to the ultimate uses of the generated
descriptions (i.e., the reader should realize that the data
used to describe team organization and team behavior is the
kind of data that will be useful in identifying team
training requirements and measures of team performance.

3. It is bencfictal to realize that the required data is
indeed related to the model of team organization and
behavior.

4, 1t is necéssary to discuss, in general, how the users of

the Description Method will be required to collect the
necessary data.

Btief Orientation to the Recording Forms

The Description Method contains eight recording forms. A list of < .
the recording forms is provided in Table 1. The titles of the - S
recording forms provide a hint to the kind of data and/or information ° -
‘that is used to descrihe team organizations and team behaviors. To
gain a further appreciation for the kind of data and/or information
that must be generated and recorded when applying the Description
Method, Table 2 is offered. This table presents a list qf the data
1tems that are contained on -the various recording forms, collectively.
It should be no surprise that the data items can be organized into.
three major groups:

1. Those concerning the organlzatlonal structure of the
nominal ‘team,

2. Data items conccrnlng the organlzattonal structure of the
actual team, and - .

3. Data {tems LO"(Or"lnk the tean activities assoclatqd with
performlng a mlsslon (mission speciflc data items).

It should be no surprise that data items are simtlar to the dl nsions
and .factors specified in the model of team organization and. Te -

behavior/performance.
55 .
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Table 4 -

List of Recording Forms

" FORM1 - Team Mission Listing
FORM 2 - Nominal Team Stnx:tw:é o
FORM 2A - MNominal Team Organizationmal Chart

‘ FORM 3 - General Mission Intormation
FORM 3A - Mission Situational Map
FORM 4 - Actual Team Struct:ute .
FORM 4A - Actual Team St:nz:ture—-{bsted Team Ihscription
FORM S5 = mssion/'nean Activity nescription

Table 2
List of Data Items

Position Titles of Nominal Team Members ©  Position Title of Actusl Team Members

Mmber of Nominal Team Merbers -Nuber of Actual Team Members

Function of Nminal Team Mcmbers ‘ Function of Actual Team Members

Equipment Used by Noainal Team ' Equipment Used by Actual Tems Merbers .

Assigment of Equipment to Nominal Team Assigment of Equipment to Actual Team &
Mbers Mrhers - .

Existence of Mominal Nested Teams Existence of Actual l‘bsted Teams n

Size of Nominal Nested Teams Size of Actual Nested Teams

Rnction of rbmlnal Nested Teams - Function of Actual Nested Teams .

Llst of Missions Performad by 'lb«n E
Mission Goal : :
General Mission Procedures
Nor—Organic Support Required for Mi.ssion
Mission Environmental Conditions
AKTYP Standards . o
Sequence of Mission Acclvltteq .
Existence of External Dependencles
Existence of Intermal Dependencles
Nependency Inttiators and Reciplents
Dependency Eloments
Dependency ittermns

" Mependency Type
Dependency Purpose .
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The data gencration procedures specified in the Description Method
were based upon a validation study of the Description Method. The
validation study was partially designed to determine which sources
would be the most appropriate to use to generate the required data.
Three sources were explored: military documentation, Subject Matter
La;ert (SML) interviews, and direct observation. The procedures

. suggested in this report are those which the authors believe will

produce the most reliable, usable, and accurate team organization
descriptions and team mission descriptions (team behavior descrip-:

tions).

_ It was discovered during the validation effort that no one source
was the "best” to collect all the data {tems. Some sources were
"better” for some data items than other sources. Each source had its

“unique properties with respect to the required data ttems. As a

result, the Description Method presenied uses for all three sources
(military documentation, SME interviews, and direct observation) at
various times. In general, information concerning the nominal team

"~ 'structure is generated by reading military documentation and interview-

ing SMEs. Actual team structure information is generated via direct

. observation and interviews with actual team members. The mission

specific data is also generated by direct observations of actual teams
performing the missions of interést, supplemented by interviews with
actual team members, The procedures described herein clearly indicate

~ when and how the various sources are. to be used.

-It should be clenriy understood that the datavéenefatton proce-
dures specified in this report are those the authors believe to the
“best”; they reprusent an ideal. The authors recognize that frequently

-it- might not be possible to obtain the required information from the
~suggested sources and that an alternate source might be used. Indeed,
the required data ftems can, to varying degrees, be gathered from any

of the three sources. However, there are some risks involved when
using different sources for specific data items than those recommended

" in this report. For example, SMEs intend to vary in their perception

of mission activities and team behaviors. Thds, if SME interviews are
used to generate specific mission fnformation, the resulting descrip-
tions may not be as reliable or as accurate as using direct observation
(the recommended .source).

1f the recomacnded sources cannot be used, the reader is:

- encouraged to constder the alternative sources.l The user s also

lthe current Description Method does not, however, provide guidance '
on how alternative sources can be used to generaté the required data.
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encouraged, however, to consider the risks involved in using non-
recommended sources.Z ' ’

Cautionary Notes

It should be clear from the previous sections that the Desctiption
Method produces two kinds of descriptions. A team organization '
description (i.e., a description of the nominal team and actual team
organizational structures) and a team behavior description (i.e., a
description of the team behaviors required to complete a specific
mission). Only one nominal team organization description is required -
for each team type of interest (for each team type that fs to be -
described), since the nominal team structure is invariant with tespect
to the missions performed by the team type. On the other hand, ane .
description is needed for each mission that is to be described.
Furthermcre, an actual team organization description is required for
each missfon that is described, since the actual team structure may .
vary from mission to mission (due to understrength or overstrength
circumstances). Thus, i ten missions are described for a given team
type, the Description Method would generate: one nominal team:
‘organization description, ten actual team otganization deaﬂriptions,
and ten mission behavior descriptions.

The step-by-step procedures discussed in this report explain how a
single nominal team organization description, a single actual team ‘
organization description, and a single mission description is generated
or produced. However, it should be realized that the same procedures
can be used to generate all the necessary mission descrtptions and
actual team structure descriptions for a given team type.

It is aiso necessary to point out that the curreat Pescription
Method does not contain procedures for summarizing data or information
across missions or actual team organizations. That ts, if for a: given
team type ten mission descriptions (and thus the actual team organiza-
tion descriptions) are generated, the current method does not provide o
any, guidance concerning how the information obtained can be summarized S
across the ten mission descriptions and the ten team structure descrip- ’ ' )
tions., It is anticipated that such procedures will e developed fa the -
secona and third years of the project.

It should also be recalled (from previous discussions) that the B
current method does not provtde gulidance on how to analyze. the result- .
ing descriptions to ldentl[y team tralning rcqulrements and measures of . i 2
team performance. 7 . ) ‘ s

2To obtain an appreciation of the possible risks involved in uslng
non-recommended cources, the rcesults of the valldatton of the .
Descttptlon Me thod should be read. N ' ) " _:? 

58

S RN T TP ROy T SERTET L S -n;.e 2 x\:s- Mv;é‘q?-,:z T TN




SEO  REEERRGE "

A

Xt

T
TN

P e P
LI .

Lo R- AP THE
d"i—""fd ‘;‘ -~

-
ot A

L&

| SIS

ettt g . 3mT Tmas

SELECT THE TEAM TYPE TO BE DESCRIBED (STEP 1)

The first step in applying the Description Method is to select
(identify) the team type to be described. It should be recalled that
the descriptions generated or produced by applying the method can be
used for three purposes. Thus, a team type should be selected if there
1s an interest in any of the following:

1. Ideatifying team'training requi:eﬁents and constructing
team training programs for the team type.

2. Deriving measures of team perfotmance for the team type so
that the teams who are members of the team type can be
evaluated or assessed. .

3. Studying the development of teamwork in the team type.

Step 1 requires performing two substeps. These are:

L. Precisel}.labeling the selected team type.

2. Verifying that the selected team type is indeed a team.

Labeling Team Types

The Description Method requires a ﬁrecise'definition (label) of
the team type. This label must include the general name of the team, .
the echelon of interest, and any modifiers to name. For example, the

"following labels are satisfactory: Infantry squads, light, mechanized;

Infantry squads, regular, airborne; Infantry'squads, 1ight, air
assault; Infantry platoons, light, mechanized; Fire Direction Centers,
mortar squads; etc. Each of the above labels represent a different
team type. The following labels arc not satisfactory: Infantry
squads, Infantry platoons, mortar squads, etc. These lahels are not
precise enough and, if used, cause problems and confusion in the
remaining steps of the Description Method. The labels must clearly
communicate any variation in the ‘general team type name, This kind of
precision is needed for several reasons: :

.1. The missions performed by the various. variations of the
team may be different; e.g., Infantry (light, mechanized)
squads may perform a different set of missions than air '
assault squadb.3 :

2. "The nominal team structure of apparently similar team types
may be different.

31t s recognlzed that: there may be many common mlssioné be tween
apparently similar tecam types, but it should also be understood that
there may be some unique missions. : . 4
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If dppd)vntly dillprvuL Lclm types do not perlorm different missions or
are not orpanized dltfnrently, then it is satisfactory te use the same

label for both team types. llowever, this is the only condition when
the same label should-be used to-describe two team types.

Verifying the Selected . Team Type

Y| _ After the téam type has been selected and precisely labeled, it is

; ' necessary to confirm that the selected team type qualifies as a team.
X ‘ It should be recailed that the model presents a definition of a team.
e The selected team type would qualify as a team providing the following
¥ ' criteria are met:

1. The team type selected is composed of more than' two
—_ : *  individuals. For practical reasons, the selected team type
should not be larger than 30 individuals.a

2. All the members of the team work together to successfully

© attain the assigned team missions; i.e., each team member
must work toward the accomplishment of the same objective
within'the mission context. )

= : .
;;f . N 3. Each team member is asstgned responslbiltties (individual ,
}5i tasks) within each mission.
Xy
b : 4, There are dependencies (as defined by the model) between
. : the various tcam members.,
£y, .
:é I1f the selected team type does not meet each of the above criteria,
ir then another team type must be selected, labeled, and the process
Y repeated, :
‘;‘(E: :
R , .
i, Comments C : S R ;

udiboul

To precisely Lﬁhcl.the team type and to verify that the tcam type
meets the definition of a tecam requires “knowing” something about the

e

- >
A i

R

e team type; i.e., in order to satisfactorily label the team type, it is
{;_ important to know that there may be variations among the teams which
'g{. ~ are generally considered the same team type, and in order to verify

3 . that the selected team {s indced a team requires some familiarity

A?$1 with the missions performed by the team. Thus, this €irst step of the
) §¢Z .Description Methotd assumes the user of the method has some degree of

i

familarity with the team type of interest., [If the user does not

". e
ol o adbial

! 41f the other criteria are met, but the team type selected is larger )
@#' ' than 30 team members, then consider reorganizing ‘the larger team into

BBy v smaller team types. The Description Method becomes difficult to
" : apply when the tcam’ type {s large.
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possess this sort of familiarity with the selected team type, the
following 1s recomnended.

1. Discuss the possible variations of the selected team with
- an SME or a team member incumbent. A good place to go is
to the appropriate branch school for the suspected team

type.

2. Obtain any available documentation which might clatify the
variations.

3. Obtain and review any ARTEP manuals for those teams which
appear to be similar and check the list of missions. Do
different variations of the team perform different
missions?

4. Obtain TO&E reports for those feéms which appear similar,
and determine if the teams are comprised of the ‘same {
position titles. '
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N 1

‘DESCRIBE THE TEAM TYPE (STEP 2)

The second step of the Description Method is to generate a list of

"missions performed by the sclected team type and to document the
nominal team structure of the two. Three recording forms are completed
during Step 2. Form 1 {s provided to document the missions performed
by the selected team type. Form 2 and Form 2A are provided for
recording the nominal team structure and the nominal team organization
chart, respectively. The instructions for generating the required .
information and for correctly recording the information on the
recording forms are provided below. .

Before presenting the steps ipvolved in completing the forms, it
may be beneficial to discuss what data are collected in this step and
why. The Llist of misslons performed by the team type of lnterest 13
recorded for the following reasons: :

1. The list of nlslen tltles‘is used'1atef 1nvthé -ethod;l
when the miséions to be'discribed are nelccted.

2. The list of misslon titles provldes an excellent vehicle
- for understanding what it is the team type really does.
That is, the reader of the descriptions generated can
- survey or review the mission listing and quickly capture

the kinds of things the team type doen. B

The nominal tcam structurellnformatlon recorded on Fbr-s 2 and 2A is as
follows: : . . - \ -

1. The position titlc of each team member. o

2. The MOS code for ench position tltle.

3. The number of fndividuals holding elch pouuou title (thus - | S
the size of the nominal tean). : . ’

4. The llkclf-rnnk of each position title.

5. The equ(pﬁent’typically used byAénch poaifioﬁ title.

6. A nominal team organizational chart, which shows the
hlerarchial relationship between each position title

(and/or team member) and each nomlnal neated team (if
any).
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This information i{s recorded and becomes part of the generated
descriptions for several reasons, These are:

1. The reader of the description can use.the'récordeé
information to obtain an irmediate picture of the mominal
team (particularly the nominal team orgamizational chart). .

2. 1t should be recalied that the neminal structure is
invariant with respect to the missions performed by the
team. In Step 4 of the Description Method, the actual team
structure is documented. It should be recalled that the
actual team structure may vary from missiomn to mission. It
is useful (for both team training purposes and for team
performance measurement purposes) to compare the aominal
team structure with the actual team structure.

Team Mission Listing (Form 1)

2

The team mission listing form is composed of two compunencs.
These are:

1. A photocopy of the mission titles petfor-ed by the team
type as found in the appropriate ARTEP manual, and

2. Form 1, which is provided to update the list of ARTEP
missfons. Form'l is completed by requesting an SME to
' review the list of ARTEP missiona and to delete or add
- : missions.

The instructions for developing a list of misslons and co-pleting
Form 1 are as fo!lows:

1. Obtain the appropriate ARTEP manual for the teau type: of
interest. Locate in the ARTEP manual, the list of missions
performed by the team type. Be sure to select the list
which reflects the appropriate echeloa (squad, platoon,
section). Photocopy the list and attach it to Form 1.

2. Make arrangements to have an SME review the list for
accuracy; l.e., to identify missions which may no longer be
o performed by the team type and/or missions which may have
i' o been receantly added to the list, SMEs are the branch
; schools can be used for this purpose.d If you' are: an
SME, then arrangements for another SME néed not be made.

. 3ror example, if the sclected team is Combat Engineer squads,
mechanized, then the Directorate of Training Development at Fbrt
Belvoir would be a reasonable place to locate SMEs.
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- TEAM MISSION LISTING
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3. Complete Blocks 1, 2, and 3 of Form 1.

~a. 1In Block L enter the label of the team type selected
(be precise).

b. In Block 2 enter your name and’title,

c. In Block 3 enter the date the form was prepared ;
enter month, day, and year (each as a tuo digitc
code-—¢5/19/84).

Your may also find it convenient to record the title of the 3
ARTEP manual used at the bottom of Form 1. 23

- 4., Have the SME review the photocopy of the ARTEP missions,
and thean ask: :

' a. Does the team perform any mission not listed?

Tf the answer is "Yes," then on Form 1 list each of
the "new” missions (or the to be added missions) in
Block 4. Also place an.”X" in the add colum of

* Block 5. :

It should be noted that the ARTEP manual usually
contains some sort of hierarchy categorization
scheme,  For example, for Combat Engineers, the
missions are divided into Major Mission Operations.
Within each Major Mission Operation are a list of
missions, In other ARTEP manuals, the term “Major
Mission Operations” may not be used, but there will
be a major heading of some sort. It seems desirable
to record the "added” missions by their major
headings. Tn this way, all the “added” missions
. within the ma jor -heading will be located in the same
place on Form 1,
Complete Blocks 6, 7, and 8 for each added mission. ‘
In Block 6 enter the SME's name and title. In Block
7 enter the date the "added” missfon was identified.
In Block 8 enter any other information about the
missfon that might be useful (e.g.. why the nission
was added). '

b. Are there any missions on the list which should be
deleted from the list; missions which the team no .
longer perform?

. 66 .
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1f "Yes,” then on Form 1 enter the title of cach
mission to be, deleted. Be sure to use the same
mission title as indicated on the photcopy or the
ARTEP mission list. Again, the deleted missions
should be organized by major heading. After
recording each deleted mission, complete Blocks 5,
6, 7, and 8. 1In Block 5 place an "X" in the second
column; the column labeled "DEL." Complete Blocks
6, 7, and 8 according to the instructions provided
above, In Block 8 enter the reason why the mission
has been or should be deleted from the ARTEP mission
list.

You may find it convenient to place a line through
the deleted missions on the phototcopy. This will
highlight the fact that the mission is not performed
by the team type.

c. Has the coantent of any of the missions or mission
titles changed?

If “Yes,” enter the missfon title (the one appearing
on the photocopy of the ARTEP mission list) in Block
4 (and record the “new” mission title in Block 8).
1f the title has remained the same, but the content
or intent of the mission has changed, then record
the "new" intent in column or Block 8.

Complete Blocks 5, 6, and 7 in the usual mannecv,

An example‘of’a completed Form 1.13 provided in Aﬁpendix B. It
should be noted that the missions which were added, deleted, or changed

- are.organized by each Major Mission Operation.

As a precaution or an extra check, it is desirable to repeat the
Interview with another SME or team member incumbent. The information
gathered from the second SME can be recorded on the same Form 1. This

‘{8 not a necessity, but ft can increase the accuracy of the information

recorded on Form 1.
Once you have completéd Form 1 and attached the ARTEP mission

list, you should have an accurate list of all the missions performed by
the selected team type.

Nominal Team Structure (Form 2)

, - Form 2 provides a mechanism to record the nominal team structure
of the selected team type. It should be recalled -that the nominal team
structure is the structure of the tcam type when it is at ful; strength
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FORM 2

.NOMINAL TEAM STRUCTURE

8. EQUIPMENT ASSIGNED OR TYPICALLY.USEDA 8Y TiTL
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(when it is not under-< or overstrength). It is the structure . o
represented by the T0&E., Form 2, when completed, will provide an

immediate picture of the nominal team struycture. 1Tt will be useful to

compare Form 2 with actual team structure (which is completed later in

the method). Form 2 is prinarily designed to - record the following

information:

1. The posittion title and Military Occupational Specialty ' :4.

(MOS) code of each member of the nominal structure of the '
team type.

2. The equipment used and assigned to the team type.

Valuable sources to usc when comple:ing Form 2 are military _
documents; e.g., ; , _ § o

1. The Table of Organizatlon and Equipment (TO&B).
2. The ARTEP manual Eor the selected ‘team type.
3.. Appropirate field manuals and_technical manuals.
"These documents usually contain the required information, but the
reader might have to rely on personal experience or consult with an SME
to complete Form 2.

The instructions for completing Form 2 are as follows:

l. In Block 1 enter a copy of the label of :he tean type
entered in Block 1 of Form 1.

2.‘ In Block 2 enter ‘the sources that are used to prepare Form
2. For Llarlty, the following should be entered from each
source. ' ‘ C . o . S

"a. The exact tltle of the doeumént(s).

b. * Any reference numbet the document(s; might have,
¢. The date of the document(s). o _ _ J
. d.. The specific page number of the document(s) where
the Information reeorded on the form can be
- obtailned, - :

3. In Block 3;enter yodr name nnd'tltle.‘.-

4. In Block 4 enter the date he form was prepared. ' Enter the
month, day, and year (each as a two-~digit number).
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S. Block 5 can only be éompleted when it is determined how
many pages are required to complete the form.

6. Review the appropriate sources, and determine the number of
unique positions in the team type. 1In Block 6 record the
position titles in a hierarchial manner (highest level

first).

To the right of the position title entered in Block 6, '
enter- the MOS code of the person who is most likely to fill
.or occupy. the position. The MOS code should be entered as

a five position code (e.g., 12Bl0). In addition, enter

the typical rank of the positiorn holder (e.g., E4).

_ If the position title MOS code, or rank cannot be deter-
mined from the documentation, consult an SME or a team
" " ‘member incumbent.

7. In Block 7 enter the number of people in the team type that
hold cach of the position titles. 'At the bottom of Block
7, enter the total number of people in the team type. If
two or more pages are used to record the position titles,
then enter the total number of individuals in the team type
on the last page in the box provided at the bottom of Block

7.

~ 8. In Block 8 enter the equipment assigned to each of the
position titles. This information may be difficult to
obtain from the documentation, since documentation
typlcally does not associate equipment use with the various
position titles., For this rveason, the following approach
should be taken: : ' '

ad. .

b.

.
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Make arrangements to- discuss the equipment assign-
ment with an SME (if your are uot an SHE).

Photcopy the list of equipment ln the TO&E or othet
documentdtton.

Then 1nterview the SME. Provide the SME with the
tollowing instructions: ’ :

« Review the equlpme;i list, item by'itém. and fot
cach ftem indicate who (postition title) typically
uses the equipment. '

Lf the SME lndlcntes multiple users of the equip~-
ment, then assign the equipment to the various

Cusers.
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e. It the SME indicates that the equipment is assigned
on tle basis of the varlous missions (L.e., the
assipgnment of equipment varies from mission to
mission), then crecate an equipment category
designated “Assigned by mission.”

Nominal Team Structure Organizational Chart (Form 2A)

) Form 2A, the Nominal Team Structure Organizational Chart, is
designed to graphically represent the relatfonships between the .
position titles recorded on Form 2 (e.g., the chain of command and/or
authority). The instructions for completing Form 3 are as follows:

1. Complete Blocks 1 through 5 fn the usual manner.t Be sure
that the information entered in these blocks is identical -
to the information entered ‘on Form 1 and Form 2.

2. In Bldck 6 enter a hierarchial chart of the poéition titles
recorded on Form 2. There should be a block or box diagram
which: / :

a. Has the team leader at the top (squad leader,
platoon leader, section leader, etc.).

b. Shows the relationships between the various position
~itles. Each position title recorded on Form 2 must
bé represented. There must be as many blocks (or
boxes) as  there are total number of team type
members (the number of boxes should correspond to
the number entered ‘at the bottom of Block 7 on Form
2). These relationships should be represented as

lines connecting the boxes together illustrating how

the position titles are briefly related to each
other. The organizational chart should not be
influenced by the missions performed by the selected
team type (i.e., the chart should be invariant with

respect to the misgions performed-by the team type). -

Each of the boxes should be labeled by its corresponding

position title~-he sure Lo use the same posltlon tlcles as

recordod on Form 2 to avolid confusion,

The Information recorded on H)rm,ZA can typlcally be obtatned from . the

ARTEP manual or TOSE. You may elect to verify the organizational chart

by having an SME review {t. Although the basic tnformation is provided
{n the ARTEP manual and/or the TO&FE, you should be made aware that
often these two.sources do not.represent all the position titles
encountered In che team Lype ot Interest, However, {t is usually not
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FORA 2A

NOMINAL TEAM STRUCTURE ORGANIZATIONAL CHART
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difficult to infer the relntinnships among thé team members (position
titles) from the intormation provided in the two sources, particularly
if you are familiar with the team type of interest.

Summary of Step 2

Once the three forms (Forms 1, 2, and 24) of Step 2 are completed,
the recorder has what is called a team or team type description. This

‘team type description includes the following:

I. A list of all the ARTEP missions performed by the team type
type. . -

2. A list of the position tltlesvdhich comprise the .team type
nominal structure (includlng the total number of team
members in the nominal team).

3. A list of the equipment used by the team type (recorded by
position titles).

4. An oruanlzdttunal chart of the. team type showing the
relatiouships among the team members.

Notice that all this 1nformation is invariant with respect to the

various missions performed by the selected team type; i.e., none of the
information' recordcd in Step 2 should be mission specific. :
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SELECT MISSIONS TO BE DESCRIBED (STEP 3)

After completing the team type description (the first three
forms), the next step is to select the missions that will be described

in detail.

There are several selection approaches that can be used to

select missions to be described:

1.

2.

3.

Describe every mission performed by the team type.

Select critical missions to be described; i.e., sahple from
the missions performed by the team type. This approach is

-probably less precise than the first approach, since errors

can be made in sampling.

Determine which mission or missions a team type is likely
to have problems mastering, and describe those missions.

The following approach is recommended to ‘sample the missions to be

described:®

1.

4.

5,

Make arrangements to interview an SME or an incumbent team

type member, preferably the same SME used to complete
Form 1. (If you are an SME, this does not apply to you.)

Before interviewing the SME or incumbent, carefully review
the mission list attached to Form 1. Also review Form 1
for the changes to the list.. Be sure the list is
relatively up-to-date.

Eliminate the missions which you believe can be safely ‘

‘eliminated from consideration. If you are selecting

missions to ‘develop team training, some missions which

‘involve generating reports and managing personnel would -

probably be impacted by team training, and thetefore,‘
should be elminated.

Before meeting with the SME or incumbent, ‘read as much as
possible about the remaining missions in order to
familiarize yourself with them. It {s suggested that you
read the description of the missfons as given in the ARTEP
manual. You may also want Lo ohlaln spo«lllc field manuals
to review.

Meet with the SME of'incumbent.. Inform him or her of the
missions that have been eliminated from consideration. .

bThe approach éuggcsted has not bevﬁ veritied or Lvstod; It is
scheduled to be verified in the second nnd third years of the current
Lffort. . .
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Review each of the missions with the SME. Have the SME.
~ informally rank the missions from high to low on combat
importance or criticality. This ranking should not be
official, but only an indication of what is relatively more
~or less important during combat.

6. Starting with the mission that is judged most 1mp6rtant
(and going to the least important), perform the following

steps:

de

"Review the missions within the Major Mission

Operations, and ask the SME or incumbent to rank
them in terms of frequency.of performance; e.g., how
often {s the mission likely to be performed during
war? The estimate does not have to be accurate.

The purpose is to rank order the missions within
each Major Mission Operation.

Designate those missions with high, moderate, and
low frequencies. This can be accomplished by
recording to the left of the mission title, the
letter "H" for high, the letter "M for moderate,
and the letter "L" for low (on Form 1).

~If you are concerned about developing team training

for the selected team type, also ask the SME for a
judgment concerning which missions are the most

difficult missions to master or to train.  Record
the SMEs response to the left of the mission title

- with an "D" on Form 1.

You may also elect to ask the SME for his. judgment

concerning which missions within the Major Mission

Operation involve the most 'difficult teamwork., The
SME, however, may have difficulty in answering this
questions for several reasons. These are:’

. Teamwork is a difficult concept to explain,
and the SME's perception of teamwork may
differ from yours as well as other SMEs. -

. The SME may confuse the difficulty of the
1nd1v1dua1 tasks involved 1n the mission with
the teamwork.

Hoquér,‘lf you elect to cbtain this information,  ,
record the SME's response to the left of the mission

.title with the letters "TW' (meaning high

teamwork), again on Form 1.

Repeét the process with the next Major Mission
Operation.
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7.

At this point, it may be decided to verify the judgments
made by the SME or incumbent, since SMis will vary in their
judgments about the missions. Because of this, it may be
Teasonable to duplicate the above th substeps with another
SME or 1ncumbent.

Verification should not be viewed as a necessity. The
information provided by the SME is only to provide guidance
in selecting missions to be described. Although errors may
be introduced if a given SME's judgments are not verified,
the seriousness of errors will not be cnough to destroy the
intent of the effort. '

When all information has been collected from the SMEs or .

_Job incumbents, the missions to be described are selected

next. The selection process 1Is somcwhat subjective and is
done by logical analysis of information obtained from SMEs.
The goal of the selection process is to select 10-50
percent of the mission for detailed descriptions, based on
the considerations discussed below.

a. Determine what percentage of the total number of
missions the missions indicated on Form 1 represents
(divide the number of indicated missions by the
total number of missions performed by the team
type). If this figure is less than ten percent, you
should select additional missions to be described,
since describing less than ten percent of the
missions performed by a team type will not provide .
enough data for any purpose except developing team
ttaining for single missions,

b. Determine the amount of time available to describe
the mission sample. Describing a typical mission
for an average~sized team type will require an
average of about 20 hours (four to efght hours of
documentation review, four to eight hours observa-
tion time, and eight to ten hours preparing the
description). This estimate does not include time
for liaison, acquiring documentation, or travel for
observation. The estimate of the tlme required for
‘a mission assumes that the preparer i8 naive with
respect to the migsion to be described, but not with

' respect to the Description Method. T

Since the average time to describe a mission is

about 20 hours, divide the time available for

describing missions (hours) by 20. This gives an
, estimate of the number of missions that can be
described in the time available.
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Compare the number of missions that you estimated
there will be time to describe (in Step b above)
with ten percent of the total number of missions
performed by the team type. If the time available
to describe missions will allow description of less
than ten percent of the missions performed, STOP,
and consult with your supervisor. Less than ten

-percent of the missions performed by a team type

will probably not be a satisfactory sample for most
uses of the descriptions. Your supervisor may elect

-to stop the effort altogether, or may allow more

time for descriptions, or may tell your to describe
what is possible in the amount of time available.
You and your supervisor must resolve this issue.

If more that ten percent of the total missicns ca:
be described. in the time available, continue with
mission selectica. If time.is available for more
than 50 percent of the missions to be described, it
is probably best to restrict the descriptions to no
more than 50 percent of the missions. Describing
more than 50 percent of all missions performed by a
team probably does not add any more relevant
inforamtion than describing 50 percert of the

missions, if the missions are carefully selected.

-Scleét the specific missions to be,deécribed. The

following general items of guidance are provided to
assist in selecting specific migsions: :

. Select at least one mission from each of the
- Major Mission Operations. If this 1is not
possible, select missions from the Major
Mission Operations that were Judged. the most
important for combat. If possible, select
missions from <he Major Mission Operations in
- the same proportion as the distribution of the
total number of missions across Major Mission
- Operations (i.e.,, if Major Mission Gperation
“A" contains 40 perceant of all tasks performed
by the teem,. then about 40 percent of the
missions selected should pertain to Major
Mision Operation "II"). '

. The missions selected should have the same (or
“about the same) distribution of low, moderate,
and high mission performance frequencies as in
the entire population of missions,  This
frequency guidance must be considered along
~with the questions of difficulty of mastery of
the missfon, teamwork lnvolved in the misalnn,
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and the need for systematic training for the
missions. In general, thé objective should be to
prefer missions that are more difficult to master,
involve more teamwork and are judged to require
systematic training, while'keeﬁing.high, moderate,
and low mission performance frequencies balanced  in
the sample. Many missions will not meet all three
of these criteria. Where all the missions to be
selected do not meet all three criteria, then
missions meeting two of the criteria should be
preferred in the sample, after the mission that met
all three criteria are selected. Missions meeting
only one of the criteria should be considered last,
if more missions are needed to. nake up the sample of
missions to be described. :

Indicate the missions to be: desctibed on Fbrm 1 by
placing a capital “S* In the -left margin next to
each mission selected.

9. After the sample has been selected, and the sample 1is
checked against the guidelines, the sample should be
reviewed by an SME or incumbent. The purpose of this
review is to determine the following issues:

a. Are any of the selected misstons extremely similar
to each other in terms of cortent and/or teamwork,
so that one or more of the selected missions can be
celiminated from the sample?’ The sample should not
contain dupllcate missions.

b. Are. the eelocted missions golng to be easy cu
arrange from an obhservation point of view? It
should be noted that to describe a mission, the
mission will have to be observed by the describer.
Thus, the sample should contain missions which are
consistent with what might occur in a normal field
exercise, For example, when developing this
description technique, mechanized Combat Engineer
Platoons were observed. One of the missions
scheduled. to be observed was the construction of a.
log erib. Another mission scheduled. to be observed
was the breaching of a log crib. These missions
were selected because they were cunsistent and

, .. placed fewer demands on the unit belng observed. If

. ' : , ‘a log crib was constructed, then it would be rela-

o tively casy to arrange .for the log crib to be

breached as part of field exercise. 1t should also

be noted that constructing a log crib appears under

a different Major Mission Operation than breaching a

lob crib (ARTEP S-ZS). '
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The SME or incumbent might provide some suggestions for

ad justing the sample after the review. Make adjustments in
the sample by deleting some missions selected .02 adding
other missions not originally selected to replace che
deleted missions.:

The procedures siaould provide you some idea of the missfons that
you want to describe, However, the selected mission lfst i{s not carved
in granite. When arrangements are made in Step 4 to ovserve the
selected missions, it will be discovered that the mission list may
have to be revised, because the cooperating FORSCOM unit (or team type)
will suggest other missions (e.g., they may not have the necessary
equipment to perform some of the selected missions). Thus, the sample

.of missions to be observed may be continually modified. It should not
" be forgotten that the purpose of sampling is to select missions which -
are representative of the missions performed by the team type.

Summary of Step 3

Selecting the missions to be described depends upon how you plan
to use the mission .descriptions. If you are developing performance
measures, only those missions for which you will develop performance
measures will be selected. If you sre developing mission specific team
training, then you should select only those m!ssions for which team
training must be developed. If you are tasked with developing ggnetal
team training for tcam type, then you must carefully sample the
missions performed by the team type. The sample must be representative
of the population of missions performed by the team type, Guidance for
sampling missions has been provided in this section. '

llowever, it should be realized that the suggested sampling
procedure is not rigorous. In fact, the sampling procedurc is rather
sub jective and is designed to consider possible uniqueness of the team
type. The sampling procedures employ subjective Judgments based upon
the frequency of performance of the missions, ‘the amount of teamwork
involved in the missions, the frequency of missions in a combat
situation, and need to provide mission training. .The sample also
"~ gelected is moderated by the cooperation and availability of teams to
actually perform the selected missions. The list of selected missions
muy change as the dcqcriptlon process continues,
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DESCRIBE THE SELECTED MLSSIONS (STEP &4).

The last step is to describe in detail the specific missions
selected. This is by far che most difficult and time consuming step.
However, it is also the step that generates the most useful and
meaningful data about the team type of irn“erest. At the completion of
‘Step 2, a limited team type description is generated. At the
completion of Step 4, description of a Specific team mission is
generated.

Step 4 requires the éomplet{on of ftvé.férms for each mission: -
1. General Mission Information (Form 3). |
2. Mission Situational Map (Form 3A).
3. Actual Team Structure (Form 4). _'
4. Actugl Tean Sttucﬁure—;Nested'Team Déacfiptton (Fotm 4A).

5. Mission Team Activity Debcrlptton (Form 5 -~ cany. Form 5s
#111 be generated for each mission).

The information for these fnrm4 can be derived from three basic
sources: military documentation; and/or SHEs; and/or observation of
actual tecams performing the selected missions. It is not recommended
that mission descriptions be generated from documentatton alone.
Although it is possible to generate mission descriptions solely from
reading docunentation, the completeness of such descripticns is
suspect., Documentation typically does not address or|discuss tcamwork,
and 1t is the teamwork in the mission that must be described. A useful
source for generating mission descriptions which highlight teamwork is
SMEs. SMEe sometimes do not to agree on how missions|are performed or
on the kinds of teamwork involved during thec mission, but. SME inter-
views add greatly to the descriptions possible only from observation.
Observation is recommended, i{f at all possible, since|this is the most
complete source of detalled relevant team behavior data. ,

Prclimlnarz;Activitiqg

The first substep of Step 4 18 to purfurm some preliminary
planning activities. These are: ,

1. Make arrangements to observe the mlsqlon and attl other_ .
selected missions). 'LE at all possible, specific team. of
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thé team type which is bclieved to be am autstanding team

" be observed. But in spite of these practical limitatfons,

_guldelines that have been provided iﬁ_gtep 3. Also,

* observing the teamwork involved in the perfotmance of the ;?

‘decistons on the observaticn of. only one team which is a

of this rescarch effort will shed some light on the e 2

should be selected for observation. lowever, this is not
always possible. The quality of a specific team is not
usually known, and good teams are not always available to

you should try to identify a good actual team of the team
type of interest.

Make contact with the selected team and determine when -
their next fleld exercise is to occur. Determine what '
missions are to be part of the field exercise for the

selected team. Discuss with the unit which missions will

be observed. If necessary, revise your list of missioas.

However, make sure the revisions do not violate the

explain that you WILL NOT be evaluating the teams, only
missions. : T

If more than one mission is to be described, then you must

decide whether the same team will be be observed for all _ -
the missions that must be described. Little gvidance can : _ =
be provided in making this decision. In order to provide

some continuity in the descriptions, it seems reasonable

that the same actual team should be observed throughout the : . B
observation phase. lowever, in practice, this goal may he -
difficult to reach. It is not known what effects observing - ' R -

,different teams might cause in identifylng team training

requiremerts or in the creation of team performauce : . -

s

measures., . v : Bt “

Similariy, it is not known Lf more than one team should be ‘ .
obhserved per mission selected. From a theoretical point of '
view it does not make zood senie to base team type training

memher of the team tyve. On-the surface, it makes more

sense to observe a representative samp}e of teams _ .
performing the selected missfon(s). -This s partfcularly R - B
true 1% the objective 1s to develop teum training which is ' s
appropriate for every actual team that is a member of the .
selécted team type., lowever, observing more than one : : - O

recording and analysis processcs. In terms of ‘recoraing,
you wonld have to tecord o mission description once for
each 2ctual team observed., In terms of analysis, cach of ‘ o
the descriptions of the mission would have to be analyzed

“and a siugle standard or representative description

derived., It is anticipated that the secoad and third years

requirements for the number of teams observed per mission.
For the time being, the following is suggested:

) . 82 . -
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a. Select an actual team of the team type that is
believed to be a good tean.

b. Try to observe the team berfotming‘ail the missions
that must be described. :

c. If after observing the selected actual team -
-performing the selected mission(s) you feel .
uncomfortable about the teamwork involved in the BN
mission, then you should repeat the observation
"process either on the same actual team or on another
team of the same type.

2. After making contact with the FORSCOM unit, you should know
* which missions will actually be observed. For those
missions that will be observed, obtain the military
documents that describe the missions in detail.

The quality of documentation varies considerably. Some of
the available documentation provides sufficient detatll to
estimate the kinds of teamwork involved in a mission, ‘
Other documentation provides only a blanket description of
the mission. Thus, you should screen the documentation
that has been ohtained, and eelect the documentation that
vou believe provides the most detail. If you are not an
SME, an SME might be able to provide some guldance in.
selecting the most useful and informative documentation.

3. The documentation should be read carefully.. The first

' reading should familiarize you with the activities and
cevents of the mission. During the second reading, more
.carcful attention should be directed to misslon details.
Notes may be taken to highlight areas of teamwork which are
unclear from the documentation. For example, it is useful
to note the following: - ' '

a. Docs the mission roquire the team to be organized
‘into nested teams or into smaller units or sections?
, For example, if you are to describe a platoon '
. T . . mission, you need to ask yourseli, "Is the platoon
' organized into squads or parties for this particular
mission?” An example of a nested team organization
is a mechantzed Comhat Kagineer Platoon, which is
organized {nto four separate parties during the ;
installation ot a tactical winefield (a siting N
party, a marking party, a laying party, and a =~ -
recording party). An~ther example is an Infantry , v
siuad which s typlcally organized into two fire - !
teams, ’ _ , : ) : .
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You may not be able to tell from documentation if a
nested team organization 1is used in'a mission. .
Because the documentation may be unclear, the Ea
following guidelines are provided. A nested team i
organization should be suspected 1f (from the

documentation) you determine'

« The team type 1s large (e.g., gteater than
" ten).

. The mission requires seve-.} discrete activi-
ties to be performed inm p--allel by the entire
team (e.g., a group of a_.lcrs performs “X";
while another group of soldiers from the team
performs "Y"; while anothe. :-oup performs
“Z,” and so onmn).

. The team type is naturally organized into
smaller units (e.g., platoons organized into
squads), and all these smaller units perform
the same activities at the same time, but as
individual units. For example, in a platoon
movement to contact, all the squaas are doing
generally the same thing at the same time;
thus the squads can be (onsidered nested
teams, :

. The division of labor in the team requires a
subgroup of soldiers to carry out a single
duty or responsibility throughout the wmission;"
e.g., a subset of goldiers are required to
provide security for the whole unit while the
mission is conducted. The soldiers providing
security can be. consldered a nested team, even :
though they may be spread out and are not .
physically located close to each other. - e

If any of these conditions appear to prevail, a

nested team organization should be suspected. If - -
the documentation does not make these conditions
clear, then you should record in your notes that it
‘18 important during observation of the mission to
determine {f a nested team organization exists.

——————————

TyWhen you have hecen tasked with the responsibility to describe a
mission performed by a large team (c.g., greater than ten members), ;
is useful to force a nested team structure. It is difffcult to - ‘ *
observe a large tcam, and {f the team can be organized fnto smaller
units, then the observiation demands become reasonable and acceptable.

Thus, when dealing with a large team, try to hypothesize “natural” . SN
nested teams, cven {f the concept of . cmstcd teams has to he
stretched. ‘ :
84 .
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‘dynamic (variable).

. observation, if. it is not clear frou the documenta-

If you lave determined from documentation that a
nested team organization or structure exists, then
ask yourself the following question.’

Does the tecam stay in the same nested team )
structure throughout the mission, or are nested
teams formed, disbanded, and new nested teams
formed later in the mission?

You should suspect a stable nested team structure if
the nested team is doing the same thing (the same
activity) throughout the entire mission. You should
suspect a variable nested team structuce if any of
the following conditions are evident:

. The size of the nested team appears to change
during the mission.

. A nested team appears not to be engaged in
"some activity throughout the entire misstion
(i.c., they appear to perform a set of
activities during only a certain segment of
the mission, and are not mentioned in the
documentation again),

For each nested team identified in the documenta-
tion, it is important to determine {f the nested
team is stable (static) throughout the mission, or

If you cannot answer this question from the documen-
tation, record in your notes that {t is not certain
{f the nested teams remaln constant throughout the
mission or if the nested teams exist for some period
of time and are then disbanded. The stability of
the nested teams will have to be determined during

tion, . :
"Lf you suspect a nested team structure from the N .

documentation, then you should try to pinpoint the ' g -
dependencties that occur between the various ' :
nested. teams,  That is, you should try to identify
(from documentation), the interactfons between the
var{ous nested teams. The documentation typically
will not mike these nested team dependenctles

explicit. Thus, you must analyze the situation and ‘ - ;;
tey to logically derfve these dependencies from -
documentation, ' : ' : B
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. In order to.obtain a full understanding of any
' nested team dependencies, you may construct a matrix
in your notes, The rows and columrs of the matrix
should each contain a label indicating each identi~
fied nested team, Only the upper portion of the
matrix will be needed., For each cell of the matrix,
you should think about the possible dependencies
.between the nested teams corresponding to the cell
in light of the documentatfon's description of the
- activities of each of the nested teams., For each
" cell of the matrix, ask the following questions:

« Is there a produc: tranferred between the two
nested teams of interest? If “"Yes,” then
enter in the appropriate cell the product that
is transferred.

.- 1s there a procedural dependency between the
two nested teams of interest? You should
suspect a procedural dependency if one nested
team must perform a set of activities before
another nested team can perform its assigned
responsibilities (e.g., when installing a ‘
tactical minefield, the siting party nested
team must complete a majority of thefr
assignments before laying party nested teams
c¢an begin their work).

If a procedural dependency 1s evident, enter a
phrase indicating the dependency in the
appropriate cell (e.g., "laying party cannot
begin until siting party has flnished )

. Arc there any virtual (implied) dcpendencies
between the nested tcams of interest? You
should suspect a virtual dependency between
nested teams {f: (a) there are two or more
nested teams which are performlng identical
activities, but are organized as separate and .
individual nested'teams; e.g., when laying a.

. tactlcal minefield there may be more than one

- layleg party, or (b) one nested team is
providing securlty, while other nested teams

- or the team at large are engaged In other

amtivities, 1f a virtual dependency 1is
suspected, record a phrase indicating the
nature of the dependency In the appropriate
cell of the matrix (e.g. "“ncated team 'A'
provides security for nested team '3'),

3 .. Y 4% .. '.1 B R .
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~when you actually obsgrve the misislon being

" tion does not clearly ~:piain. These notes can also

.« Are there any comwunicattve dependencies -

between the nested teams of interest?
Unfortunately, there are probably toc many of
these to record in the matrix. When reading
the documentation, one can imagine many
communicative dependencles. In fact, o.e can
speculate that at least ome verbal dependency
would 2lmost always accompany each of the
other types of dependen:ies.

The matrix precess will require careful reading of

the documentation and force you to think about the

dependencles that might exist betweer < nested team
and all other nested teams. It will a so highlight
areas to whigh you must pay particwnle: attention

performed,

When reading the documentation, it is iapurtant aot
only to be sensitive to-tac dependencics bhetween
nested teams, but also about the dependencies that
occur between each nested team member within .a
nested team, You may elect e s-eculate about these
dependencics, particularly thrse that- the documenta-

be used to guide vour otenrvation of the mission,

You will find it wseful to construct a matrix,
similar to the «~e “described above for nested teams,
to identify the uependencies between the team
members ot raci. of the nested teams, one at a time.
If there are (o nested teaas, then onfy one matrix

_ should be formed, the ome fo- the team itself. You

should st.art with the smaliest wested team, the one
with tiw fewest team m-:Seci Qecord, in the cells

C o0t metrix, any s petoe f2pendencies between

the nosted tean werber: wiich are unclear from
reanlng th~ docemwntstfo; dependencies which must
be ctarirfed surip % observation phase. Recall
that there are .ever . Linds of team member '
lependencies to_think abont:‘

. -anmnnlcqgﬁyc depondcnctes (e.g.. hnnd

sipnals, verbal instructions, radio communlca-
tions, etc.). -

. Product dependencics (i.e., the transfer of a
product betwéen the team members; e.g., the
passlog ot a mortar round, the transfer of
mines, etc.). : :
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. g;gpgdural dependencies (i.e.. Sequential
actions betwcen team members where one team
nember must perform a set of activities before
another tecam member can begin, end, or

continue his or her activities).

+ Virtual dependencies (i.e., implied depend-
encies--the providing of security, or two or
more team members performing the same
activities at the same time in order to
complete an event or a set of activities).

Remenber, in your notes you need not specify every
dependency, only those which you feel are unclear
from the documentation. You should not be afraid or

‘hesitant to speculate about possible dependencies.

The documentation probably will not describe every
dependency, and may stimulate you to hypothesize
dchndeucles.

There are certain dependencies which are frequently
or commonly "missed” by describers when reading the
documentation. Perhaps a discussion of these will
assist you:

. Type 11 virtual dependencies. A Type II
virtual dependency may exist Lf the team or a
nested team is tasked with the responsibility
to perform a set of activities, but specific
assignments within this envelope of responsi-
bflity are not given, For example, when
constructing an assault ribbon bridge, the
assembly section (a nested team of the larger
team) has many activities which must oe
performed when attaching a bay to an existing
raft., Latches must be thrown, the cornnecting
mechanism must be locked into place, etc.
Assembly sections have been observed that do
not give specific assignments to specific team
members. The team members know what has to be
done, and the completion of individual activi-
tics {s seclf-assigned. For example, when a
bay arrives one team member will throw the
Tatehes,  He hasn't been directed to do this,
but knows it needs to be done and does it.
Another team nember will setf-select himself
to perform another individual activity. The
sclf assignment {s not consistent (i.e., on
one bay a team memoer may throw the latches,
en another bay he may set the doghones, etc.).
This {s a form of tcamwork whiclh has been
labeled a Type Il virtual dependency. It -
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"should be suspected when it is believed that

every team member or nested team member kunows
hww to pertorm all the tndividual activities
within a sect of activities, aud when it is -

suspected that individual asslgnnents to

- activities are not given. :

- difficult to Identify from documentation, but'

Type 1 virtual dependenclea. A Type 1 virtual
dependency should be suspected when the team
members of nested team membere are all doing
the same thing (the same activity), and appear
to be acting individually. The primary
example is providing security. A given team -
member, when providing security, is not only

providing security for himself, but for others -

(who are also providing security). Each team
menber is dependent upon the others for
security or protection. This is indeed a form
of teamwork. : '

Procedural dependency between two or more team:

members who are performing identical
activities. For example, when laying a
tactical minefleld, the laylng party is
assigned the responsibility to dig holes for
mines. Ffrequently, there are four or five
team nembers performing this activity.
Typically, the members of the laying party are
not assigned specific clusters or holes to
dig. One team member will self-sclect' s
cluster causing other team members to select
other zlusters. ‘“he clusters are self-
assigned. A specific team member works on &
cluster that another team member is not
working on. They continue this self-selection
until all the holes are dug. There is a
dependency among the teaw mgmbers in a sense
that they coordinate among themaelves the
assignment of clusters, usually without verbal
communication. This sort of dependency is

you ‘should ask yoursclf 1f this kind of
m.-lt-sclocuon extnu. ‘ :

Anotaer depcndency vhich is easy to miss
Involves performance of a procedure fnvolving
electronic equipment where the uquipment
performs most or all of the procedures.
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When reading the documentation you should also take
notes on when external dependencles are likely to
happen during the mission. An external dependency
is a communication or the transfer of a product from
a member of the team to someone outside the team; or
a conmunication or the transfer of a praduct from
someone outside the team to someone whe is a team
member.

Record suspected external. dependencies. in your
notes. During the observation phase you should
verify the the existence of these suspected external
dependencies, External dependencies should be
expected during the following segments of a
mission:

« The issuance of an operations order tc the
tcam leader from the next higher level
leader (from the team leader's immediate
supervisor).

. The transfer of conpleted products or proce-
dures at the end of the mivsion.

« Status reports between the team leader and his

fmmediate supervisor during the missfon.

Thus, external dependencies can occur at any time
durlug a misston,

When reading the documentatfon, it will not always
be clear Lf a mission activity is an fnd{vidual
activity or a team activity. If you cannot
determine this from documentation, you should record
in your notes the missfon activity, with a phrase
indicating that you are not' certain if the activity
ts performed by an individual or by a team. The

~exact sttuation can then be determined during the

observation phase. Experience has indicated that
the following mission activities can be either
lndlvidual or, team activities: -

. The propcrutlon of a report (c.g.. a target’
foldor).

. The llftlng,nnd/or carrying of objects (e.g.,
tools, conutruqtton nnterial., equlpnen:.
l’tCQ)o

« The operation of equipment.
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. 'lhe loading and unloading of materials from
vehicles.

. The measurement of dimensions (e.g., using a
tape measure to mcasure a bridge struciure).

h, Also, while reading the documentation you should
record in your nctes the eq. ipment used by the team.
You need not be ccncerned at this tiwe with
“assigning that equipment to individual team members,
just record the equipment required or used to
complete the mission.

Because note taking is so important, this description
method contains a note taking guide, called a documentation
worksheet. It appears in Appendix A and has been designed
to assist vou in analyzing the documentation, as well as in
recording information about teamwcrk which is unclear from
the documentation. Tue worksheet need not be used and is
not considered part of the formal mission description. You
are free to take notes in your own format.

These preliminary activities are designed to help you plan for the
observation phase of tle mission descripiion process. By following
these procedures or activities, you shouid obtain a good feel for the
context and content of the missfon that is to be described. .It has

- been found that readiny about the mission before actuully observing the

mission sharpens the ohserver's awareneids. Observers who do not read
about the misslons hefore observation tend to generate mission descrip-
tions which are less complete than those observers who carefully read
the documentation and prepar: good notes,

betermining the Number of Observers

You now need to determine how manz obscrvers will be needed during
the observation phase. Your understanding of the mission and your
notes (or the documentation worksheet) will help you to make this
decision. The following guidnlines are provided:

1. It the team type {4 small and the team members are not
.. organized into nosted teams, then one obscrver can
adequately make the observation.

2. If the team type {s small (flve team members or 1esu), and
the team is organized into at least one nested team which
perforna activities nlmultaneously with the larger team, it
is sugpested that two observers participate; one observer
for the nested team and one for the team at large.




3. If the team type is of moderate size (greater than five
members, but less than twelve), then two observers are
suggested regardless of the existence of nested teams.

4, 1If the team type is large (twelve or more team members).
then the following formula should be used to determine the
number of observers:

Number of observers = Number of MNested Teams X 1.2

Thus, if the team type has thrée nested teams, then the
number of observers required is 3.8 or approximately 4.0.

These are éstimated numbers. You may elect to adjust the estimate
based upon your understanding of the mission to be described
(particularly your uwnderstanding of when nested teams tend to perform
simultaneously with other nested teams).: The suggested guidelines
assume that one observer would not be able to effectively observe two
or more nested teams at one time. If the wested teams perform the same
activity throughout the mission, then a single observer would be able
to observe the nested teams by devoting part of his or her observation
time to each nested team. This is only effective, however, if the
nested teams do, in fact, perform the same set of activities throughout
the entire misston, [If this is the sitvation with the mission your are

now considering, then the estimates generated by the guidelines can be
cut in half, '

Pre-0Observation Activities

_ After completing the preliminary activities, you are almost ready
to observe the mission being performed by the selected actual team.
Tliree or four days before the observation, it is necessary to meet with
the members of the observation team (1f more than one observer is

participating), The purpose of this meeting is to:

1. Inform the observers of the mission to be Adescribed and

" .  observed. It is assumed that the obsetvers are familiar
with the description method, bui have not yet read the
documentation describing the mission.  The mission should
be deserfbed to them in your own words. Explain to them
what you belleve they will see. : :

2. Reguest that easch member of the ohservation team read the
documentatfon that you have already read, Also provide
them with your notes or the completed worksheet.

3. Assign each member. of the observation team a set of )
observation respunsibilities, Make sure they uderstand
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what they are to observe, and what informatior they are to
pather, Hsing your notes or the compleced worksheet, be
sure to point out areas of the mission where the
documentation has failed to provide sufficient information
about the kind of teamwork irvolved., It is important that
they clearly understand what they are to observe and
record. '

The observation phase is the most important part of the mission
description procedure. It is during the observation phase that criti-
cal mission data are collected. After the observation is completed,
the data gathered is recorded on a set of forms. The completed forms
constitvte the mission description., Thus, it is important to plan the
observation phase carefully,

The acvthors recommend that, during the observation, hand-held
tape recorders be used to describe the mission, br record important
informatira. Paper and pencil has been tried and found difficult to
use in the ficld cnvironment, particularly {f the observer is required .
to move rapidly with the team or team members. Paper and pencil also
do not tare well In inclement environments (precipitation, high winds,
etc.). Trying to complete forms during observation does not work. It
is more effective to take notes during observation, and then complete
the required forms from the notes. Make arrangements, {f possible, for
hand-held tape recorders,

You should plan to observe the mission from beginning -to end,
starting with the operations order given to the team leader. Fot
observation purposes, a mission can be chought of as containing the
following phases or sepments: ‘

1. The preparatory phase. This includee receipt of the
operation order by the tcam leader, planning performed by
che team leader (i.e., the decision making involved in
determining how the mission will be performed), issuing
a warning order, preparing equipment and materials, issuing
the srder, »nd rehearsals (if conducted). '

2. zxvcution phase. " This: includes movement to the location '
where the mission is to be performed, unloading of
ocnlpm.nt, and actual conduct of the mission,

3. Tvrminatiuu _phases  This lnrludcs rcloddlng equipment,
movement back to the original location, and the
notification of mission completion.

All phases of the missinon should be ohserved (but not necessarily by
all the observers)., Experlence indicates that it is difficult to
obscrve all of the preparation phase. Typlecally, the operation order
is given tor the team leader 12 to 24 hours hefore the actual mission
is to be performed. This is to allow the team leader time to plan the
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mission and assess the status of his equipment and personnel. In
practice, it is reasonable to start observation when the frag order is
issued to Leam members by the team leader. However, the team leader
should be questioned by the observer to determine who delivered the
operations order to the team leader, and when, 1If at all possible, the
observer should determine as precisely as pessible the content of the
operations order, and whe ({f anyone) assisted the team leader in
planning the mission, {f tlic operations order is not to be observed.

On-Site Activities

Before the actual observation of the misélon, the following
activities should be performed:

1. Meet with the actual team that will be observed. Introduce
yourself and the observation tea. to the team leader.
Explafn the purposc of the observation {(e.g., to a obtain a
description of mission ., which
‘emphasizes teamwork). This should occur at least an hour
or so before the misston is to begin the day before the
mission is even better.

2. Request that the team leader introduce you to the team
members. Count the number of team members in the actual
team and record the number in your observation notes.
Remember the assistant team leader's name and face (if
there is an assistant). If you can recognize the
participants by sight, it will be helpful when you are
actually observing.

3. After meeting the team members,. 1nterv£ew the team leader

(platoon leader, squad lesder, e:c.). You should obtain
the following information: . ' :

a. When and how the operation order for the mission was
' fisued to the team leader, and who issued 1t. What
was the content of the operatiors order? Be sure to
. note that.thls was not observed, but obtained during
. an interview with the team Ieadet.-
b. - When and how the. warning order was issued by the
- team leader. Determine if the team leader gathered
"the soldlers together to lssue the warnlng order, or
if the warning order was propagated through the
team, member by member,

- 8You should be sensitlve ‘to the fact that the team leader may - lttll

have a lot of work to do to prepare for the miscion.

~




“¢. Who planned the mission? Who decided what
activities the individual team members would be
assligned?

If the team leader has time, have him explain the mission
to you. More specifically, ask him:

a. What is the goal of the mission?

. b. What are the ARTEP standards for completing the
mission? .

c. Does the mission reqﬁﬁre any non-organic support
(e.g., the use of indirect fire, etc.)?

d. Are there equipment or materials the team is missing
or doesn't have that it would normaliy have?

e. Is any equipment malfunctioning?

Record the lnfqrmatloh given to you by the team leader.
Again, make sure that you identify this information as
being provided by the team leader and not observed.

It the team leader has time, ask him to tdentify the
position titles of each team member. Record the informa-
tion, If the team leader does not have the time, this
information can be collected when the mission has been
completed.

B& the time you finish asking the team leader the preliminary
questions, it will be about time for the team leader to issue the frag
order to the team members. From this point, copious observation notes
should be taken., In your notes, you should. try to captute the
following details of the mission:

"1. General tnformation about the mission 1nc1ud1n3 nisston
© goal, criteria for misston success, environmental »
conditions, every situation, and equipment deficiencies,

.2. A terraln map portraying the situation in which the iié#ibn'
ts conducted and locatfons of personnel and equipment.

3. Description of tlm‘nétual team structure, including team
positions and MOS, number of individuals in each positiomn,

equipment assigned to positions, and the mission functlun
. of each posltton. :
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Descriptions of nested team structures (Lf any exist in the
team), including the wm>, sizes, and functions' of .nested
teams, and how (and wh:n; nested teaus are formed and
disbanded.

Descriptions of the sequences of individual activities of
and dependencies among team members and nested teams.

The following paragraphs provide more detail on what to look for
(cues and events) during the mission, and suggested ways of recording
mission events. Following these sugsestions, procedures and sugges—
tions for completing the mission description forms are provided:

1.

/‘

Record data about the environment in which the nission
occurs. A situational map should be drawn, but often the

_best you can do in the field is to note, in words, the

following items:
a. The type of terraln (sandy, rocky, etc.).

b. The location uf trees and other cover (e.g., to the
right or left of a bridge).

c. The distances hetween vehicles and troops, the
distances between individual team members, the
distances between buildings and landmarks (e.g.,
track is concealed 400 meters from the target
bridge).

d. The elevations of landmarks (e.g., tree line vs
road).

"e. The locatlon of troops and thelt ditection of
_ movement, .

Record an& lnformatloﬁ about the environment which you
believe would help you to construct a situattonal map -

g later on.

3

Record climatic conditions (e.g., rain, hlgh uinds, fog,
approximate temperature, tlme of day, etr .},

Also record In your notes any d!quﬂpanclos hetween the
actual nested team structure and. the nested team structure
you hypothesized from reading the documentation,

- When observing, you should record notes about.the'specif;c '

functions performed by the nested teams (if a nested team
structure exists)., Briefly record the assignmentes given to
negted teams, In your notes, try to capture the objective
or goal of the nested team.  Also record the number of
soldiers in each nested team, as- well as their positton

- titles,
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for cach nested team, determine it the nested team
structure is stable or changes In size or membership as the
misslon progresses. Also record when the nested team is
formed and if and when it is disbanded. -Clock time is not
the critical dimension here, but it is impor.ant to record
the "when" of an event of acticn in relation to other.
mission events. When a nested team is formed or -disbanded,
try to record the specific mission activity which
accompanied the formation or dissolution of  the nested
team. :

You should also record in your observation notes any
information which would help to clarify misunderstandings
from the documentation. For example, if documentation is
unclear as to whether a certain action is a team.activity
or an individual activity, you should clarify the
misunderstanding in your observation notes.

The most critical items or events to be looking for are
internal and external dependencles (i.e., teamwork).
Recall that dependencles are events in the misslon where
one team member is dependcnt on' another team member for
input that allows him to start, continue, or complete one
or more of his individual tasks. Dependencles are
tdentified by understanding the definitions of each
dependency type,  In addition, the following guidelines
will help. You should suspect a dependency when:

a. Two members of the team communicate with each. other
(a verbal communication or a verbal communication
mediated by a radio or some other equipment).
Typically these are easy to identify and observe.
Verbal dependencies should be suspected when orders,
directions, or instructions are givan.'

b. A member of the team uses hand or bodxﬁqggnals to:
' direct another team membecr, Hand signals and body
signals are also edsy to identify and observe. If a
“hand signal is observed, be sure you question the'
team member using the hnnd signal to determine 1if

- the hand or body signal is a standard hand signal, a-
team hand signal (a hand signal developed by the
team and used in every mission performed by the
team); a mission specific hand signal (a hand signal
specifically developed and used only during the
mission heing observed). Hand and body signals
should be suspected when a vehicle (boat, ‘track,

+ etc.) is being guided into position. Hand and body
signals should also be suspected when there is troop
‘movement, and the troops are directed into.position
or signaled to move Into- action. :




other forms of pon-dircct commmication are eviagent
(e.g., smoke signals, light signals, audio signais,
[non-speech], etc.). Again, qqestlon “the user of
these signals to determine if they are standaxd,

team specific, or mission specific.

Smoke signals, light signals., and audio signals are
typically used to signal the start or finish of some
action or event during the mission. Dependenciese
involving such signals car usually be detected by
noting the signal (e.g., by observing the smoke).

The task of the observer is to note the signal ‘and
assoclate it with some event or action chat is
taking place (e.g., flanking movement of a fire
team).

Two or more team members pass or transfer a Ercduct
or object (e.g., a mortar round, a piece of equip-
ment, etc.). Typically, these kinds of dependencies
are identified by first noticing the product. When'
an observer first sees an object or product, he or
she should suspect that the object or product will
be transferred between team members, and they should’
anticipate the dependency. As an observer, you must
be alert and attentive to all the objects. that you
observe, since they in fact may be involve a depend-
ency at some point during the mission. Do not
dismiss any object from being involved in a depend-
ency or transferred between team members, regardless
of how incidental the object might appear. For
example, the object might be a plece of paper or a’
pencil. All objects observed during a mission have
the potential to be involved in a dependency, the

potential to be transferred between team members.

Although it is true that not all products or objects
that are transferred between two or more team
members are, in fact, product dependencies (for
example, handing another team member a rifle so that
one team member can use both hands to adjust his

- splice-gear is probably not a product dependency)

looking or observing for a transfer will enhance
your alL.ility to identliy dependencies and teamwork.

The trausfer of a product or ooject should be
suspected when: : ’ »
.. The team itself is manufacturing or m&kivg the
product (e.g., when-a charge is being placed '
“on a mortar round).
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Two or
and ap
situat

Equipment and material are being loaded or
unloaded.

Tools are necded to perform the nission (e -9
shovels, hammers, chatnsaws, etc.). :

more team members are engaged in an acti:ity
pear to be working together. Typically, this
ion involves either or both procedural

dependencics and virtual dependencies. During tae
observation, vou need not decide which type of
dependency 1s iuvclved. Your first concern is to

descri
that t
the ob

These

be the observed team work in sufficient cletail
he type of dependency can be detern ned when
servation has been completed.

types of Adependencies are difficult to detect

and observe, since they typtcally do not involve

verbal

communication or a f:oduct (object). Two

team members working together to lift an object can

usuall

y be detected by noting the object and not the

teamwork. When an object is not involved, the

teamwo

rk is more difficult to identify. Fot

example, when Installing a tactical minefield, the

tusers and armers stay a safe distance from each
other. No object {5 involvsd, but teamwork is
fnvolved. ' ' :

only a llittle guidance ls avallable for detecting

these

. Bequences,

_another tcam member (e.g., one

“lopgether or twe people who are

forms of teamwork., The gutdance is:

Ohserve or look for secquences of acttnnq. If
you notice that the mission hasia definite
scquence, ‘then you should suspect some sort of
teamwork among those people assigned the
responsibility to perforu.each f the’

Observe or look for, one team mepber assisting
oldier holds a-
rs the stake
detected 1if
oduct or- an
hey may also.
ople working '
n the same
spice or area. Wient two or mor¢ people are In
the same arca, you should suspec¢t some sort of
teamwork or dependencies. You should move to
the area and ohserve closely,

netal stake while the other ha
tnto the ground). These might
the ohserver I8 looking for a
object (stake and hammer), but
bhe f{dentifted by observing two
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Thus while observing, you should look for evidence of team~

work.

a.

stAT MR Ch U CL R eyt et e i oLtk

. Observe or look for a sttuation where a group
"of individuals (or a nested team) has been
assigned a task to perform, but no individual
assignments within the nested team have been
given, Typlically, these situations require
some sort of teamwork between the nested team
members in order to complete the nested team
assignment.

. Observe or look for a situation where two or
‘more team members are manipulating or
‘controlling a plece of equipment or a large

- object. For example, when constructing a
ribbon bridge, several team members (assembly.
section) perform a set of activities together,
all directed toward a single bay. Often they
‘appear not to be working as a team, but close
obscrvation will reveal that they are.

Two or more team members arve providing security.
Security is a form of a dependency (teamwork), and
should not .be overlooked because no products are
transferred. Actually, a service is transferred,
but security {s common enough to he called out
specifically as one of those forms of teamwork you
should look for and record.

'

More specifically, look for:

Two or more team members conversiag with. each
other,

Hand slgnais and body signals.

Smoke signals, light slgnals, of audio éignale.

< Objects being transferred anong team nembers or
|nebted teams,

Team members working in tue same -space or area
(typically this is an indication thac teamwork is
hnpponlnh)

One Leam momber ansisting wother,

The prnvtslon of security.

Occasions whore team members appear to be working

: lndlvldually.
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i. Oceasions where everybody dppCdrb to be doing the
same thing.

j. Occasions when one group or nested team must perform
.a set of activities before another group or nested
team can start their activities,

If you observe these kinds of things happening, you should
immediately suspect some sort of teamwork and move closer
to observe the event in more detail. After observing the
‘event closely, determine if there dependencies occur, and
record their occurrence,

After ldchtlfylng a dependency (teamwork), what information
about the dependency should you record in your observation
notes? 1If you observe what you believe to be a dependency
(an (nstance of teamwork), you should record the following
items about the dependency in your observation notes:

a. The initiators of the dependency. Who started the
dependency. Do not record names; record the posi-
tion titles (squad leader, combat engineer, demoli-
tion specialist, etc.). If two or more positions
have the same title, it i{s useful to distinguish the
positions by number (e.g., tifleman ll, combat

engineer 06).

h. The recipients of the dependency. Who received the
communication, the product, or the service. Again,
record the posttion titles of the recipfents. Be

aware that there may be more than one recipient.’

c. lhe pattern or flow of the dependency (L.e., how did
the product, communication, or service flow from the
inftiator to the reciplent(s]). 1If there is only
one recipient, then the pattern is not important,
However, {f there is more than one recipient, the
pattern is important. The model of team
performance/behavior suggests several patterns
(e.g., fanout, cluster, propagation, etc.) You
should become familiar with the patterns before you

"hegin the ohservition., Tt will make recording:
patterns casfer {f you can use one of the pattern
names.  Patterns are summarized in Plgure 7 of the
model {n Seetion 1, ’

1t {4 not essential to desceibe the patterns fmre.

since they are adequately described fn the model.
However, two Lmportant aspects of dependency
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patterns will be mentioned here to refresh your
memory when recording observatioa notes. These
are: g

. Almost any pattern described in the model can
take on the form of a "Z° pattern. - In your
observation notes, it is important to identcify
the pattern, as well as record if the pattern
assumeés a "2" form. ‘A "Z" pattern or forma-
tion occurs when the recipients of the depend-
ency communicate back to the initiator.

For example, when a frag:order is given, the
reciplents may ask questions of the inttlator.:
This makes the frag order dependency have a

"Z" pattern., A "Z" pattern should also be
suspected when team members are trying to
align or position a vehicle using hand

signals.

. When more than ore recipfent ls'tnvolvéd it
is ifmportant to note if the recipients receive .
the dependency as a group (dll at the same
time) or as individuals. This distinction is
critical. For example, when a wWwaraing order
is tssued, the team leader may call all the . b
team members together and fssue the order in a
group setting, ov he may "see” each team
member individually. This i{s a fanout pattern
in both cases, but it is important to record,
In your notes, Lf the fanout pattern was
individually or group structured.

Deﬂcrihe “in your observation notes, exactly what ’
took place between the {nitiator and the
' recipent(s). For example, if a hand or body signal
" was given, describe the hand ot body signal, and its
purpose, Record, if possible, {f the signal is
standard, team specific, mission specific,

If a verbal communication {s glven, fndicate in your
obscrvation notes the contuut of the communication
(c.pe, L you uvbserve an operaticn order deing
fssued, you should record the coritent of the order,
such as the purpose of the misston, the chain of
command, the cnemy situation, actions or enemy
contact, location of other friendly troops, etc.).
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1f the dependency involves the transfer of a
product, record the product that was transferred.
Also, describe its state (e.g., "mortar round fused
and charged”).

1f a service was involved, describe the service;i
e.g, security provided, bay assembly completed, etc.

. Be as detailed as possible in your notes. Describe

the service as precisecly as possible. 1f the
service is not evident, describe the actions or
events you believe to be the service.

The purpose of the dependency. Record in your
observation notes, what you believe is the purpose

'of the dependency. The nicdel of. team performance/

behavior contains a list of deperdency purposes,
This list should be read and understood before
actually conducting the observation. It should be
noted that any given dependency can have more than
one purpose, '

During the observation, if you cannot either

" remember the list of specified dependency purposes

or if you cannot determine the purpose from the
obscrvatlon, dcscrlbe the circumstances surrounding
the dependency in as much detail as possible. This
will help you later to determine the dependency
purposes which are applicable. Record the context
and content of the dependency in suffjcient detail -
so that later. you will be able to fidentify the
purpose or purposes of the dependency.

the lndividual actlons of the initiator before the

dependency was fnitfiated. Describe what the
initiator was doing immediately before the .

. dependency.  You do not have to be extremely

detatled. - Typically, a' single phrase will suffice
(e.g., providing security, measuring the phylical
dimensions of a bridge abutment, etc.). .

.Thc individual activities of the Egcigieni(s) before

partictpating i{n the dependency. Again, a single
phrase should be sutficlent. If there was more than
one reciplont and each was (nvolved In a separate
activity, then record the actlons of cach recipient
if at all possible. If the recipients were all
engaged In the same activity, thcn you need only
rocord tho artlvity once.,
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. he The lndividual a(tivltlcs of the reciplent(s) and

' in{tiator attLr the depcndgﬂgx has occurred. For
oxample, if an order was lssued to unload a vehicle,
then £t should be noted tf the reciplent(s) started
to unload the vehicle.

7. In addition rn‘recording the occurrence of dependencies and
specific dependency information, you should also record, in
your observation notes, the use of any equipment that you
sce or observe. lLabel the cquipment as best as possible,
and record who used the equipment by position title (e.g.,
“lensatic compass, squad leader”). If you have the time,

_also record how the equipment was used (e.g., "lensatic
compass--to determine azi{muth of reference points™).

Taking observatton notes is a difficult process. There is a lot
to remember and a lot of information to be recorded. Your flirst ‘
attempt will probably generate less Iinformation than you desire. This
will become evident when you try to complete the forms in Step 4 from
your observation notes. UHowever, practice will improve the quality of
your notes. As you learn what is .to be entered in the required forms, . °
.your .observation notes will become more comprehensible and complete. '
A job aid to be used during the observation phase would be helpful in
this regard. However, no compact job air is available for this ’
purpose. As a substitute, the following 1is offered. The priority for
coilecting observation data {s: .

1. gcpendéncy information (inftiator, recipient, pattern,
clement, purpose, and fndividual activities before and
after dependency).

2, Equipment used.

3. Nested team structure and tunction.

4. Documentation uncertalnties.

Se Enviruumcntal dnta (situational map)

6. Night or day (cllmate conditions).

If you notice, the tirst letters of each category are DENDEN, or double
DEN.  Remembering duuhlv bEN mlhht help you when you . Eirst stacrt taking
observation nntes. .

The most difticult pnrt of the obhservation phgse Is tdentifying.
occasions of teamwork; f.c., identifying dependencies. This {s why it

is extremely fmportant to carefully reud the documentation before
observing the mission, .

104




Ii mipght also help to realtze that a mission can be divided into
three sepgments.  tdentifying these segments, as well as remembering
what {s likely to happen in each segment can help to reduce observatlon
to a manageable process, The three phases are: :

l.- Preparation. During the preparatory phase, you should look
for the issuance of warning orders, operation orders, frag
orders, etc, You should also look- fuc the' dependencies
involved in preparing équipment and materials (e.g.,
loading vehicles, checking equipment, etc.). Most
preparation phases also involve external dependencies.

2. Execution. This is the "meat” of the mission. During the -
cxecution phase, you should expect to observe nested teams
being formed, team members within nested teams working
together, nestcd teams working together, etc. Execution
phases vary widely with the team type and the mission, thus
more guidance cannot be provided. ‘ '

3. Dispusxtlnn or Termination Phasc. When the main part of
the misston is over, Lyplcally, most team types engage in
some sort of cleanup activities. You should expect to
observe the loading of equipment and materials, the
dishanding of nested teams, status checks on equipment. and
material, etc. You should also expect soma external
dependencies involving the *eam leader. Typically, the

~ team leader will inform his superior that the: mission has
" been completed. .

Treat each of the thrce segments as a separate observation unit
with an identifiable beginning and end.

‘Observation Note Cautions

The descrlptlon'mcthod described in.this document is still. in its
infancy. Thus, not all the problems associated with the description
method ' have been resolved. Most of these unresolved issues impact upon
the observation phase, and the recording of the observation data on the
required forms (Step 4). - A discussion of these unresolved. issues

_ follows:

1. 1In practice, during obscervatinn of ‘a mission, more than one

.misston might be ohserved. Recently, a missfon performed
by Combal Engincer squad was observed. The mission
ohserved was labeled "preparati{on of a target folder.” In
reality, the major part of the misslon was a bridge recen.
buring the recon, data were gathered for entry fnto the
target folder., Preparing the target folder itself turned
out to he a small part of the misaton, and, incidentally,
turned out to be an Individual activity. The mission was
observed trom the moment the frag order was Lssued to' the
team members to -the time the tdfng folder was completed by ’
the qquad ledder. '
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After the frag order was issued,  the team engaged in some
preparatory activities, When it was time to depart {n the
APC, the first set of activities involved moving the
vehicle from its camoutlage netting. This involved a
certafin amount of teamwork, and observers recorded the
events,

When observers returned to complete the mission description
forms, a. debate started--was the removal of the vehicle
from the netting really part of the mission.or was it
really a separate mission, according to the ARTEP manual?
A search of the ARTEP manual revealed a Major Mission
Operation title, "Conduct Unit Movement Operations.” The
removal of the vehicle from camouflage netting was not .
specifically called out within the 1list of missiens, but
could concelvably be a task within this Major Mission
Operation., It was decided by observers that this activity
was a separate mission and this segment of the mission was
not recorded. ' '

The authors cannot suggest a way to easily determine that
what is observed is part of the mission you set out to

- observe, Only familiarity with the total population of

missions performed by the team type would help. The best
practice in this case is to record the events as part of
the missfon, then check the ARTEP manual or discuss the
matter with an SME wupon your return fros the observatfon,

In practice you may see a repezt of the mission. For
example, in the bridge recon discussed above, two bridges
were assessed as part of the same mission. This should not
bother you, since it provides an opportunity to verify
ohservntlnn&. It is sugpgested that {f this occurs during
observation, that you treat the events as a single

misston, : :

It has not Leen»déclded if it is important to collect other
lnformntion% For example, the following information may be
important: : ‘ '

a. huratton of the mission (start time, ending time).

b. - Numb¢r of times the misslon has bheen per formed by_'
the team observed., ‘

¢. The humber of months or weeks the team has been
together, ; - . '

" de  The Tmndnt of turnover in the team.
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Whether team mempers have been assigned wunfamiliar,
or novel, responsibilities.

(.‘I

At this time, there are no forms on which to record this
information, but as an observer you should be sensitive to
these issues and record these kinds of. information {f ‘
observed. 1t is expected that during  the second and third
years of the effort, the importance of collecting this kind
of informntiun wtll be further evaluated.

‘Although the desctiption method is designed to record what
you ovhserve, there are certain practical timitations. 1f
you obscrve two team members communicating with each other,
and you hear them discussing content not related to the
mission, should you take observation notes? A rather
uncomplicated response 18, “No.” However, the difficulty
arises in deciding what is mission related and what is not.
Obviously, {f the tecam members are discussing private
matters, then the conversation i{s not mission related.
However, interspersed within this private conversation may
be examples of. teamwork. For example, one member says,
"Hey, we better hurry up.” At first this warning may be .

taken casually by the obscrver, yet this dependency may be

critical to mission success. There are no specific
guidelines to help you determine what is and is mot mission
Jalated. Record in the observation notes anything which
.you believe is mission related with the hope that
- non-mission related communications can be screened later.
Your judgment on.this issue should prevail,

Uuring many of the observations, it has been noted that

dependencies are often supplemented; e.g., an initiator

would give a hand .signal along with verbal instructions.

This may appear, at first, to cause problems for the ’

observer. Should the observer record the instances as a

hand signal dependency or a verbal dependency? To be'on
- the safe side, indicate that both verbal and hand signals
. were given for this dependency.

This phonomonon nppears to happen prtmarily wlth communica-
tive dependencies (i.e., product and procedural depend-
enclies would rot happen tegether, but communtcative depend-

encies may supplement. the passing of a product or complet- .

ing a procedure). - You should also be cautioned that it is
casy to miss. o product dependency or a procedural depend-
ency when it {s supplemented with a verbal command. Inex-
perienced observers often pick up the verbal communication
(because it {s usually obvious), and miss the transfer of a
procedure or a product. 1t is easy to do. Thus, it is
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suggested that for each verbal dependency you observe ask
yourselt-—1s there anything celse going on beside the
transfer of words? In the second and third years of the
current effort, more specific guidelines for this
situation will he developed,

6. The last unresolved issue pertains to identifying depend-
ency recipients. Often, when instructions or information
are given by an initiator to a defined set of individuals,
others can hear thuse instructions. The question is,
“Should these ‘other' Iindividuals be listed as reciplents
in your observation notes?” Practice has been not to
identify these "others” as reciplents. It has been assumed
that unintended recipients do not require the information
to perform their assignments. Thus, they do no~ qualify as -
being part of the dependency. However, it {s rupposed that
an unintentional recipient might eventually use the
information. 1f the unintent{onal recipient uses the
information in sowe way, then the recipient has indeed
participated in the dependency. There are no ‘guidelines to
help you identify those situatious where an unintentional -
recipient can be expected to become a legitimate recipient.
Again, your own judgment should be used in this situation.

. Every problem you might encounter has not been discussed. If you
encounter a unique problem, it is suggested that you consult the team
performance/behavior model for definitfons and guldelines. By its ‘
definitions, the model will assist you in thinking about a problem. If
* the model does not assist you, then the recommendation is to desctibe
exactly what you u observe.

Forms

e et e,

After the observation-is over, you should complete the forms
associated with Step 4, using information from the following sources:

l. The observation notes (including the notes gathered during
the lntorvlow with the team leader).

2. The documentation notes (gathered when readlng the
dorumnntatlnn)

1t is strongly suggested that you revlcw your notes before
completing the forms, If at all possible, the notes should be revtewed
. no later than 24 hours after the observation. This is to minimize any
. forgetting. In addition, the forms should be prepated as soon as
possible after anorvut(nn.
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The fivs forms associated with this step can he completed in any

- sequence. lHowever, for clarity, they are discussed im the sequence in

which they were developed,

Before starting the forms, you may elect to meet with your
observation team and miake individual assignments for completing the
forms. The di:~urzion below assumes only one person will be completing
each form. Exam’nation of the sample forms in Appendix B while reading
the following mey prove usecful.

General Mission Information (Form 3)

To provide an orientation to the mission that is being described,
Form 3 was developed. The reader of your description might find it
useful to examine Form 3 before any of the other mission specific
forms, since {t conveys the gonal or purpose of the mission. The
instructions for completing Form 3 are as follows:

1. Complete Blocks 1 through 6. These blocks are for
recordkeeping purposes, and will help you keep track of all
the forms that have been completed for the team type and
the specific missions being described.

. 2.' Enter in Block 7 a statement indicating the goal.of the
mission.  When you interviewed the team leader, one of the
questions asked was, "What is the purpose or goal of the
mission?” Thus, your interview notes should be useful,

You should also consult the ARTEP manual. Typically for
every Major Mission Operation, there {s a brief description
.of the missions., The missions are described on a series of
dimensions. Fach dimension is given a specific title or
heading. Under the title "General Standards™ of the
description, information about the goal of the missions
within the Major Mission Operation is given. This should
be read before complettng Block 7. e

3. Enter in Block 8 the criteria (or standards) for mission
success., The ARTEP standard should be entered. ]

4. FEnter in Block 9 any known condiblnns which (ntluenced the
performance ot the misslon, particularly those associated -
with climite, temperature, etc, You may also. want to
specify the enenmy situation (e.g., was the enemy in the
area; did the team expect any attack?). If NBC gear was _
used, its use should be entered in this block. The purpose
of this block is to enter any informatfon which might help
the reader to understand the misston, as well as interpret
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the specitied criteria for completing the mission. Your
obscervation notes will be helpful here.
Enter in Block 10 the non-organic support the team required
to complete the mission, such as indirect fire support,
security provided by another unit, etc. Frequently
vehicles and equipment are obtained from other units. Be
sure to specify all non-organic support noted during the
observation, You may also want to check the ARTEP manual
frequently. - It describns the kind of support the team -
might require to execute the mission.

Enter in Block 1l any assumptions you may have made during
the observation (e.g., it is assumed that "X' or "Y' is
part of another mission, and although observed, is not
described). : ’

Enter in Block 12 any other information which you believe.
the reader might find important (e.g., equipment
deficiencies, the experience cr inexperience of the team
leader, the reason why the ARTEP standard was/was not
achieved, etc.).

Mission Situational Map (Form 3A)

In order to orient the reader to the mission, a situational map
1s‘constructed. In addition, the map also helps to explain or describe
the observed team behaviors. Form 3A is designed to provide this sort
of pictorial representation of the mission, The instructions for
completing Form 3A are as follows:

1.

Complete Blocks 1 through 6. Enter the same information’
(with the exception of Block 3) as entered in Form:'3.
Enter in Block 3,the sources used to develop the '

, situational map. In most cases, this will be the

observation itself. S

In Block 7, construct a sketch of the'missidn.as it was
observed. The sketch should:

a. Use standard military symbols.
h.l Illustate troop movement (with directional arrows).

c. Indicate  the locaticn of trees, roads, bridees,
brush, and other landmarks or features,

d. Indicate the position of ‘the team members and/or
nested teams in relationship to other team members,
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nested téams, vehicles, and landmarks (e.g.,
buildings, trees, etc.). :

¢. Label the dpproximate distance between team members,
nested teams, etc. (Note: Only those distances
critical to the mission should be given).

f. Indicate elevation if elevation is crt;ical to the
mi s',(un.

g. Show the location and movement of the OPFOR in
relationship to the team being described.

h. 1llustrate the location and movement of vehicles.

1. If movement of troops (including OPFOR) is
Cindicated, attempt to assoclate the movement with a
mission activity (i.e., when during the mission did
the movcment océur, such as before or after activity
"X or "Y" )

It may be necessary to draw or construct more than one sketchk, particu-
larly if the mission s lengthy or if there is considerable movement of
troops and vehjcles. If multiple sketches are required to describe the
missfon, be sure to label each sketch (i{.e., indicate what the sketch

describes).

The situational map entered {h B1ock 7 need not be precise and

accurate. The purpose of the map is only to provide the reader with an

orientation te the missfon, as welil as to explain possible :team
behaviors (eop., movement ol nested teams),

Users of the deseription method have also found it convenient to
use Form 3A to deseribe specifle {tems (e.g., when describing some of
‘the missions performed by Combat Engineecrs, the users found it
convenlent to enter sketches of obstacles constructed in Block 7).
These sketches were a supplement to the situattional map, The item
sketches should contain dimensions of the object, as well as pictorally

: represent the configuratlon of the item,

The primury source tor the sltuattonal map should be your
observation notes. If other sketches are provided; e.g., a detatled

sketeh of log ceth or a mineficld, you may find it necessary to consult.,

fleld mannals, It is not necessary Lo duplicate any sketches provided
in fiocld manuals, slnply reference the page and title of the field
miaval where the sketel can be located, Lf possible, attuch a copy of
the sketch to Form 23A, ’ E ‘ '
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Actual Team Structure (Form 4)

It is necessary to document the structure of the observed team.
Of particular importance are the position titles of the team members,
the number of soldiers having ecach position title, the equipment used
by the position title, and the functions performed by the position
title within the mission being described. It should be recalled that
Form 2 wias designed to record similar information for the nominal team
structure, By comparing Form 2 with Form 4, the veader can determine
if the actual team is under- or overstrength and has the necessary
equipment, '

The instructions for completing Form 4 are as follows:

l. Complete Blocks 1 through 6 in the usual manner. Be sure
the information entered is identical to the information
entered in Form 3 and Form 3A, In Block 3 enter the
sources you used to complete the form. The primary source.
will be your observation notes,

2. In Block 7 enter the position titles that existed in the
team, Enter the five digit MOS code and grade beside the
position title. 1f you are not sure of either the position
title or the MOS code, leave them blank, but be sure to
conplete Blocks 8 through 10 for the uwnknown. position
titles. It may be necessary to consult Form 2 when
completing Form 4, Form 2 should contain the official
posftion titles, o

3. In Block 8 enter the number uf individuals lwlding the

~ corresponding position title. This may he d1fficult to do
from the observation data. However, from the observation/
interview data, you should have the total number of
individuals in 'the actual team. What you may not have, if
the actual team i{s extremely large, is the way the total
number of .team 'members are distributed among the position
titles. If you do not know the number of individuals
holding cach positlon title, indicate “unknown.,”

'Be sure that the box at the bottom of Block 8 contalns the
total mumber of team members of the actual team observed.

. de o In Block 9 enter the equipment and materials you observed
. the postition title using., Lt Lwo or more team members have .

the same position title, but are uslng different’ equipment,
separate the posttion tltles with ddenttlfiers. For
example, sappose the team observed has two construction’
speefalists who use different equipment during the missfon,
The position titles should then ‘he construction specialist
(1) and construction specialist (2). Record in Block 9 the
equipment used by each tdentitied title (e.g.. construction
spcclnllst (n. : :
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Enter only the equipment obscerved being used te perform the
mission. You need not enter individual issue items unless
the item is a weapon. 1L a tool used by the position title
is part of a larger collection of tools, then specify the
tool and the collection it is a menber of (e.g., hammer
[from carpenter's tool box]). Only the end user of the
items should be cntered (if not all the items. in the
carpenter's tool box were used do not enter the catpentet s

"tooi box as a plg(e of equipment).

If position titles share a tool or plece of equipment, list
the item for both position titles, but ind{cate in paren-
thesis that it i{s "shared” (e.g., hammer [shared between
construction specialists]). Notice that if equipment is
shared, then there {s an opportunity for product or
procedural depandencies to occur involving the equipment.

Specifying equipment is relatively important to training.
Often, individual training and team training revolve around
manipulating equipment and tools. Although it is often
difficult, you should try to use the name of the tnol as

"given in field manuals.

Fnter in Block 10 the functions performed by the position
title during the mission. The phrases entered should be
short, but illustrative (e.g., provides security, carries
mines to minefield, measures bridge structures with aquad
leader, ete.). It the position title is a member of a
nested team, this should be {ndicated in Block 10 by either

grouping positions within nested teams or indicating nested:

team membership with letters, Also enter the function of
the position title within the nested team. Do not enter
the function ot the entire nested team, only the function
performed by the tndividual within the nested team. There
is a separate form for recording the major functions of
each nested team, Be sure to be aware of the possible
existence of variable nested teams.

1f a team mcmbcr pecforms multiple functions, be sure to
enter each function. If a team member is a member of.

var {ous nested ‘teams, list all nested team afftltations in
Block lU.» , :

A typical entry can be fairly complicated (e.g., "loads

vehicleys with other team members; at the stte performs the
infttal mine sweep; after mine swcep, joins security nested
team and assumes sccurlty position northeast of the bridge;

~at blvouae site, helps other team members to offload
vehicle” ), : '

Block 10 will typlcally contaln {nformatfon that is related

" to teamwork, In fact, Block LO should highlight the.

. ‘teamwork the position title engages in during the mission.
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Block 10 should provide the reader of your description with
a sumaary of the ' individual and team activities of the ,
position title (the model calls this a "role description”).

Actu;al Team Structure - Nested Team Structure (Form 4A)

If the actual te:sm observed had a nested team structure, then 1t
is fmportant to describe the nested team structure. Form 4A is
‘designed to record nested team information (e.g., the number of nested
team members, the title of the nested team, the functions performed by
the nested team, and iInformation concerning when and how the nested
teams were formed and disbanded),  1f the actual team you observed did
not have a nested team structure, then Form 4A nced nct be completed.

Before preparing Form 4A, your observation notes and documentation
worksheet should be carefully reviewed., If the actual team had nested
teans which were stable throughout the mission, then Form 4A will not
be particularly ditticult to complete. However, Lf the nested team
strurture was variable, Form 4A can be time consuming to complete,
Notice that Block 10 ot Form 4 must be consistent with what is entered
in Form 4A; t.e., Form 4A indicates the nested teams, Form 4 indicates
what position titles are members of each nested team, as well as what
function each position served within the. nested team. . If nested teams
were variahle, then some position titles had changed from one nested
team to another. Between Forms 4 and 4A, these changes should be
clearly depicted. ' '

If you bhelieve you have obhserved variable nested teams, then'lt is
sugpested you do soae pre-planning beflore completing Form 4A. The
following activities should be performed:

le On a standard :;lu-cl ol paper, near the left edge, list all
of the msted teams you observed. To label the nested
teams, usc words found i{n the documentation, or if the
docunentation does ot label the nested teams, construct
your own.labels (e.g., security). Use labels which are
descrlpuvu ot the f\mctlon performed by the nest'ed team.

" 2. At the top of the page, list each member of the htger
team, tse short (|t"~l( riptive ldhels. . .

3.  For cach nested team, place an "X in the cell of each
fndividual whom yoit bcllcvc was a member of that nested
team, :

4. By looking down the column of each team menmber, you will be
. able to determiné what nested teams the tcam member is
assoc lated with, If a team member is a member of more 'than
- one nested teoam, then a variable nested team structure is
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evident and one of several situations can exist. Either
nested teams are formed and dishanded (allowing the nested
team member to become a member of a new nested team or a
member of an existing nested tecam), or an individual is a
member of two or more nested teams simultaneously. The
latter has never been observed, except where a team member
is a supervisor and has management responsibilities for
several nested teams. In these cases, the supervisor is
not included as a member of any of the nested teams he
supecvises, Thus, {f the tecam member is a member of more
than one nested team, you must determine how that occurs.
One simple explanation is that he is a member of nested
teams which do not perform activities simultaneously.

You should check your observation notes to determine if the
two or more nested teams perform within the same period of
time. If they do, then several explanations are possible.
These are: ' , :

a. The team member was reassigned to another nésted .
- team sometime during the mission. This should
indicate some sort of dependency. '

b. The team membet volunteered himself in and out of
nested teams,

In either case, the sizes of the various nested teams may
~ change during the mission, and this i{s important to note,
*  Instructions for recording this. vatiabllity are provided -
below,,

5. Continue the nnalysis‘of the matrix you contructed until
you have a complete plcture of the size of each nested
team, how the nested teams were formed and disbanded, when'
the nested teams were formed and/or disbanded, etc.

6. Attach the matrix to Form 4A, then complete Form 4A.

Before providing the instructions for completing Form 4A, some
cautionary notes concerning variable nested team structure are
warranted. During a recent observation, a situation arose which was
almost impcssible to record. The mission was the construction of a log
crib by a platoon of over 30 team members. The team was not genuinely
organized {nto nested teams,  Nested teams were put tugother as necds
arose (e.g., to dig post holes, to carry logs, to cut timber, to- _
construct the log crib, etc.). . Nested teams were put together almost
at random--whoevoer was tvwilnhlo and appéared to bhe unassigned was-
assigned to a nested team. Each nested team was temporary. For
example, logs were carcied from a dump point to the construction area

.several times. Each time the composition of the log carrying nested

team was different. Because of the size of the tcam involved (a
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platoon), it was impossible to keep track of every team member. Thus,
it was imposslble to accurately record who was a member of each
temporary nested team. To record this situation, observers simply
listed the various nested teams. They approximated the size of the
nested team (with a minimum and maximum number). In additiom, they
recorded that the nested teams were formed upon demand and quickly
disbanded when the immediate need was.over. This was not a precise
description of what occurred, but it did convey the general situa:ion
to the reader.

The instructions for completing Form 4A are as follows:

1. Complete Blocks 1 through 6 in the usual manner. .emember, i
in Block 3, you should enter the sources used to prepare '
the form. The primary sources will be documentation and
your cobservation notes, Be sure to enter exactly the same
information as entered in Forms 3, 3A, and 4,

2. 1In'Block 7, enter the titles of each nested team. 'If the
precise titles of the nested team are not known, enter a
title which is descriptive of the nested team function.

3. In Block 8, enter the size of each nested team (how many
‘team . members composed the nested team). If the nested team
varied in size, enter the smallest and largest size
observed. Also, enter the average size of the nested team;
the size the nested team tended to have for mosi of its
existence. It ‘is important to list the size as variable,
because this is the only indication to the reader. that the
nested team structure was variable in size.

4, In Block 9, enter a description of the function performed
by the nested team. Be as comprehensive and comrplete as
possible. 1f the nested team performed multiple functions,

"be sure to list them'all, You may also find it convenient
to specify the phase of the mission in which the function
was performed (e.g.," "nested team perforned function duting
prepération”).

5. In Block 10, enter a description of how and when the nested
team was formcd ‘and disbanded' .

~a. Indtcate Lf the nested team attucture was discussed
: during the frag order,

b. indicate how individuals were agsigned to nested
- teams (e.g., qtanding operating orders)

¢. Indicate who was the supervisor of the nested team
(by position title).

d. ihdlcatc'whuh‘the nested team was dlsbanded.(e.g.,
- when functton is complete). :
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e. Indicate how the nested team was disbanded (e.g., no
orders given, the nested team disbands when the work
assignment is complete, nested team leader informs
next higher supervisor when the responsibility of
the nested team has been satisfied).

Mission/Team Activity bescription (Form 5)

The most useful mission data are detailed descriptions of the _
mission activities provided by Form 5. Form 5 {8 the most time consum-
ing form to complete in the description process, since it contains a
listing of mission activities, plus a description of the teamwork
involved in’ those activities. The form is primarily designed to
present the dependencies that occur in the mission, as well as the
sequence of those dependencies. In addition, the form presents a
description of each dependency; the dependency participants, dependency
pattern, dependency type, dependency element, and dependency purposes.

Before completing Form 5, some preliminary activities are
required: :

1, Carefully review your documentation and observation notes.
You must have a complete and accurate mental picture of the
mission bhefore you can record it on Form 5. It may be
necessary to review your notes more than once. -

2. If you have a nested team structure, determine whether you

want to describe the activities of the team at large (the

- : entire team) on Form 5, or use -a separate Form 5 for each
nested team. -This is a critical decision. Experience
indicates that {f the actual team is small and has nested
teams, it {s more efficient to record the activities of the
entire team (include the activities of each nested team on
a serics of Form 5s). If the team is larger or has three
or more nested teams, it is more practical to record the
activities of each nested team on a separate separate
series of Form 58. This decision has some recordkeeping .
and descriptien consequences. If it is decided to describe
each nested team on a separate Form 5, then an additional
Form 5 will be nceded tv record the dependencies that occur
between the nested teams. This additional Form 5 is not
needed 1f all the nested teams are described on the same
Form 5, since between mested team dependencies will be
described on it, as well,

3. If {t hﬁs heen decided to describe each nested team on a

separate series of Form 58, then you have another decisfon
'to make, Should you describe the dependencies. between the
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nestea reams first, or describe the within-nested-team
activities first? Experienced debLtlbets £ind no advantage
one way or the other.

4, .Dcpondin; upnn what approach you have selected, perform the .
following ‘ : o
a. If you have elected to describe the entire team on

one Form 5, review your notes.and documentation.
Then, on a workshect, record or list the team
mission activities in the sequence in which they
occurred. To help you organize. the list of
activities, kecep in mind the concept of mission
phases. The activities should not be described in -
detail, use brief phrases (e.g., issue frag order,
prepare equipment, load vehicle, mount vehicle,
enroute activities, initial on site activities and
orders, esiablish security, etc.). Use phrases
which indicate team activities and/or dependencies.
Be sure the activities are in their proper sequence.,
If some mission actlvities are repeated, note this, '

b. If you have elected to describe the activities which
. occurred within each nested team separately, then
prepare a worksheet for each nested team. This
worksheet should be similar to the wotkshee:

described in item a above. .

c. If you have elected to describe the dependencies
between the various nested teams first, then
construct a matrix of nested teams titles. In the -
cells of the matrix indicate which nested teams have

" dependencics with cther nested teams. Briefly
describe the between-nested-team dependencies. Use
key words or phrases. This is similar to the matrix
developed in the documentation worksheet.

After completiug these preliminary activities, you are ready to start
completing Form 5s. The instructions for completing Form 5s are
provided below. These instructions are appropriate regatdless of what
approach you have selected.,

l. .Lomplotu Lho first six blocks of each Form 5 in the usual
' manner. Bo sure all the entries are identical to
previously cnmpleted forns.

2. If the team has a nested team structure, circle "Y' in

. Block 7; otherwise, circle "N.” . If the "Y" s circled,
then a Form 4A should be completed, : :
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In Block 8, check the most appropriate phrase. This block
is designed to communicate your decision concerning which
approach you have elected (to describe the activities of
each nested team on a separate Form 5 or describe the
activities of the larger team on one Form 5). If you are
describing the dependencies between nested teams, leave
Block 8 blank. ‘

If you checked the first phrase in Block 8, then in Block 9
enter the name of the nested team belng described.

Review your preliminary worksheet notes (the cnes developed
before starting to complete Form 5). Enter the first team
or mission activity on your list (e.g., platoon leader
Issues operation order to squad leader) im Block 10, toward
the top. The phrase should be more descriptive than the
phrase in your worksheet notes. The phrase should have a
subject ("platoon leader"), a verb ("issues™), and. an.
object of the verb ("operation order™). For clarity, you
should also enter any informative phrases (e.g., "to the
squad lecader"). Remember, the phrase must provide the
reader with an understanding of what is going on in the
mission. Enter succecsive mission events or activities in
order down Block 10, using additional Form 58 as required.

In Block 11, enter a label at the top of each column
indicating each of “he team or nested team members. If the
form is being used to describe the dependencies between
nested teams, enter a label indicating the nested team
name. For convenience, each label should be numbered. If
ther~ is insufficient space to record the team member's
title or the nested team name, record the titles or names
on a scparate shect of paper. Number them from one: to: the
size of the team or to the total number of nested teams.’
Enter in Block 11 only the corresponding numbers. Attach

_the separate sheet to the front of, the first page of Form

5.

Block 11 only contains enough space for an 11 member team
or nested team. If the team or nested team you are
describing has more than 1l members, then you must’
construct an additional parallel series of Form Ss.

Enter, in the columns of Block 11, the participants of the
first activity recorded In Block 10. “Identify the '
tnitiators by entering an 1" in the. appropriate columns.
Identify the recipient(s) by entering an "R* in the: ,
appropriate column(s). A single individual can be both anm
initiator and reciplent in a given dependency. . If this is
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the case, enter in the appropriate columns "I/R.” [t
should he noted that ie external dependencies only an "[”
or "R" will be entered, but not both,

In Block 12 enter the Information necessary to describevche
dependency. Perform the following activities:

a. Determine if the dependency is external or internal,
External dependencies can be casily identified.
In external dependencics, the initiator or recipient
is an individual outside the team of interest.
Thus, in Block 11, the columns would contaiic only an
"R" ¢ "I,” but not both. 1If the activity being
described invoives an external dependency, place an
"E” in Block 12. o

b. Determine the dependency pattern (the flow of the
dependency element from the initiator(s] to the
recipient[s]). 1In discussing the model, several
‘comnon patterns were noted. and defined. Standard
sketches of these patterns were developed. Examine
the dependency under consideration and attempt to
match it with one of ‘the common patterns.

These common patterns and their definitions and
sketches are 1llustrated in the section dealing with -
the model. To match a pattern, simply determine the
number of initiators,. the number of recipients, and
how the dependency element flows from the initiators
to the recipient(s).

. If you cannot match the obsetved pattern with a
standard pattern, then you must s etch the pattern
(i.e., a standard sketch canno® be| used). To sketch
the observed pattern, simply stort| from the o
initiator and draw lines with arrowheads, indicating
the direction the dependency element flowed to the
recipients. It has been our experfience that
non-standard patterps are very raregly needed.

In Block 12, enter the sketch of the pattern. For
example, if the observed pattern iB a fanout

‘pattern (one fnitiator, several repiplents, several
very similar dependency elements),| then in Block 12
‘enter the following sketch: ‘
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At the top left of the sketch, enter the inftiator
ol the dependency as a number. Use the number of
the team member indicated in Block 11 (i.e., the
number corresponding to the column which contains
an "I").

Also, indicate the recipients on the top right of
the sketch by entering the numbers of the columns in
Block 1l corresponding to those who are identified
as recipients. ‘

Thus, if position 1 was the initiator and positions
3, 4, and 5 were the recipients in a fanout

- dependency, the appropriate sketch would be:

4, &
. 3, 6,85

Determine if the dependency followed a "Z" format.

A "2" format occurs if the recipients ask questions

of the initiator., For example, when a frag order is
issued by a squad leader, the team members might ask
specific questions. Although the pattern is

_ basically a fanout pattern, the question and answer

part of the dependency makes the fanoui a "2"
format. Almost any standard pattern can have “2Z"
format, ' ’

To indicate a "Z" pattern, enter the letter "Z"
after the initiator, Thus, in the example, we have
been using a fanout “"Z" pattern would be indicated
a8 :

leL 3, 4, &5 «

" Determine if the reciplents‘régeived the dependency-

elements individually or as a group.. This is
particularly important in fanout patterns. For'
example, a frag order can be issued by the squad
leader to all the team members at one time, or the
frag order can be ‘issued to each individual -
separately, but approximately within the same rime
perind, In either case, the appropriate patiecn Is
a fanout pattern.  llowever, it is important to
specity If the recipients received the information
individually ot as a group. To specify if the
fanout was group-oriented or individually-oriented,
record the words “group” or "individual™ at the
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- ally, the situation would be represented as:

.and answer component; thus, a "2 format is not

_question and answer perfod. Thus, a “2° format is
“not indicated, These patterns are different, and

bottom middle of the sketch. For exanple, a fanout
pattern, where the reciplents receive the dependency
clement in a group, would be recorded as:

- lz] 3,4,85
1 L—_‘J" ,Gtéﬁb A

An alternative is to bracket those who received the
dependency element as a group; e.g.,

Jlzl 14851

1t the reciplents received the information individu-

le] 3, 4,85

There are occasions where some individuals receive
the dependency elcement as a group, while others
receive it individually, For example, in the
illustration befng used, 1f the team members 3 and 4
received the content of the frag order as a group
trom team member L, while team member 5 received 1t
individually, then this situation would be
represented as: :

1
Y/ , 41 &
oz 13,4185

or it could be represented as two separate
patterns: s : :

ozles

"
s
&

1 , > 5

The first patterm 8 a "Z" fanout with two recip-
fents. “The second pattern is a simple pattern with
one fnfttator and one recipient., Two patterns
should be used to represent the situation only {if
the patterns are different; e.g., in the example
piven above, the group situatfon involved a question

Indicated., In the sccond pattern, there was no

therefore, two séparate patterns can be used.
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Petermine the dependency type. The sectiom dealing
with the model of team performance "and behavior
discusses dependency types.

Select a dependency type which you believe correctly
represents the mission activity being described.

For the type selected, record the type abbreviationm -

in the appendix. If the situation invalved is
consistent with the definition, then the correct
type has been selected. If the definition does not
agree with your specific situation, then repeat the
process until a suitable type is found.

Once you have selected the most appropriate depend-
ency type to describe the situation or activity, it
must be recorded in Block 12, Each dependency type
has a code. The code of the selected type 1is
entered at the top right of the sketch (above the
recipient identifiers). In the frag order illustra-
tion, the content of the frag order was given
verbally to the recipients (the communication was
not mediated or given indirectly via a radie).
Thus, the proper type is direct verbal communcation
(or verbal communication, direct). The proper code
is "CD.” The code would be recorded in the
following manner: o

I
Lzl B eesl

In a previous section it was noted that some: depend-
ency types are supplemented or paralleled with
another dependency type. For example, a hand signal
tor an Infantry fire team to flank right or left is
often supplemented with a verbal command; t.e., the
oral comaand is given at the same time the hand
signal is given. A review of the dependency type
definitions would reveéal that two types of depend-
encles are appropriate to describe tha situstion
(direct verbal communication and standard hand
signals). The codes for these are CD and CN, '
respectively, Thus, the situation could be recorded
as tollows: I :

“Ch, ON

1 ....----IEL.;.L.{L_S..L.QJ_-—<< .

Notice that buch dependency types are recorded,
separated by a comma, Multiple codes will typically
only be required if one of the dependency types is a
verhal commmeation; t.e., verbal communicatlions are
given when hand signal are given; when products are
tranaferred, etc.). A o
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Determine the dependency element. The dependency
element refers to the communication, the product,
procedure , or service that was transferred during
the dependency. Notice that dependency elements
correspond closely to dependency types. For
example, in 3 product dependency, the dependency
element is a product. In a communicative '
dependency, the dependency element is a message. In
a procedural dependency, the dependency element is
the completion of a set of activities. In virtual
dependencies, the dependency element is a shared
service (such as security). Thus, examine the
identified dependency type. 1If it {is:

» A communicative dependency, specify the

" content of the message (e.g., if a frag order
is given, specify the content of the order; if
a hand signal is given indicate what the hand
signal means), ,

« A product dependency, specify or describe the
product (e.g., a charged and fused mortar
round). Be sure to specify any important
qharacteriacips of the product.

. A procedural dependency, specify or describe
the set of activities that are completed
(e.g., a sited minefield, a completed
operational check, etc.). ‘

«+ A virtual dependency, specify or describe the
service or' shared activity (e.g., security
“being provided).

Record the dependency element below the sketch of

. the dependency pattern. In the frag order example,

the dependency element would be recorded as
follows: o '
Cch .

L N € W

ELEMENT:  FRAG ORDER CONTAINED TIE FOLLOWING INFOR-
MATION=--PURPOSE OF THE MISSION, TIME OF DEPARTURE,
CHAIN OF COMMAND, PASSWORDS, FRIENDLY SITUATION,
ENEMY  SITUATION, WHAT TO DO UPON ENEMY ATTACK,
INDIVIDUAL ASSIGNMENTS, REVEIEW OF STANDING OPERATING

" PROCEDURES AND SIGNALS, MISSION APPROACH, LENGTH OF
MISSTON, EQULPMENT STATUS, CONDITIONS OF PERSONNEL,

STATUS OF AMMO, A , :
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Determine the purpose of the dependency. The
section containing the model provides a list of
dependency purposes and definitions., To determine
the purpose of a dependency, the context of the
dependency must be understood (i.e., you must

. .understand %ny-a frag order is given; why a hand
- signal is given; why a product 1s transferred,

etc.). Thus, to determine the dependency purpose
ask yourself'

"What is the purpose of the dependency or
teamwork?”

Often the question can be answered by reading the
description of the dependency element, After asking
yourself the ahove question, examine the list of
dependeucy purposes. Read each purpose and ask
yourself if this purpose is appropriate for the
dependency being described. Record, in Block 12,
cach purposc that is deemed appropriate. Record the
identificd or selected purposes at the bottom right
hand side of the sketch. To continue the frag order
example, 1t can be determined that the frag order
has many purposes. These are:

. Ordefs, instrﬁctions, and directions (e.g.,
time of departure, chain of -command).

. Status of Individual Activities (e.g., making
of assignments).

. Status of Personnel (e.g., who ls injured).

. Status of Supplies (e.g., number of ammo
roundQ) .

. Status of Equlpmcnt (e.g., working condition
of "-16)0 : .

e Informatton ~Mission Environment (e.g.,'
-loca:‘on of friendly ttoops.-

. Infnrmutinn-—OPFOR (e.g.! enemy location).

Ihe codes for ecach of tﬁese aret 0OID, SIA, SP, S8,

SE, IME, and IMO, respectively. The purposes would
be recorded as follows: ' '

_ cp
1 L Z-l‘ (?t 4, & 5] <«
B OLb, S1A, SP, 85, SE, IME, IMO
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Few dependencies have as many purposes as a frag
order. Typically, only one or two purposes are
enough to adequately describe the situation.

It should be noted that dependency purpose
categories are scheduled to be revised during the
second year of the effort.

Completing Block 12 of Form 5 is the most difficult
activity in completing Form 5. There is a lut of
information which must be entered. A summary of the
substeps involved in completing Block 12 is provided in
Table 4. This table can be used as a job aid when
preparing Block 12.

In Block 13 enter any information which might be helpful to
the reader of the description in understanding the activity
or dependency., For example, if a hand sigral is used you
may want to describe the hand signal (such as, hand signal
was flat hand, palm out, held near the chest). You may
also want to describe the individual activities of the
initiator and recipient(s) before and after the activity or
dependency if this is not cleat from the description
itself. v

Repeat steps 1 through 8 for the.next team or mission
activity on your worksheet list. Continue this process
until.all activities are described.

Helpful Hints fbr Completing Form 5

Experience in Lompleting Form 5 has resulted in some useful

1.

" conventions which you might want to ndopt. These are:

Although only a selected vatlety of team types have been
observed to date, it has been noticed that some mission
activities are common to many missions, For example, most
missions involve the issuance of orders. The lifting and.
carrying of objects recurs, as does loading and unloading.
materials and supplies,  Because of the commonality of

nissfon activities, the authors have prepared descriptions
. of these common activities., The descriptions discuss the

commong mission aclivities and provide guldance about how
to record these In Block 12.  For convenience, 'these
descriptions are provided in Appendix C. .

When you record a misston activity in Block 10 of Form 5,
it 1s supgested that you consult Appendix C. Determine {if
the misslon activity you are about to describe is.discussed

in the Appendix. 1If (t {8, then much of the uotk involved
~in completing Block 12 cun be mlnlnized. o
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Thble 5

Sunmiry of Instructions for Completing Block 12

Step

Status of Block 12

1. Determine if mission activity inwolves
an extermal dependency or an internal
dependency.

2. Determine the dependency pattern
(see mdel for standard patterns).

3. Identify initiator of dependency
(exaniine Block 1l for an “1").

4, Wentify weiplents of dependency
element (examine Block 11 for "Rs”).

5. Determine if pattem has “Z" format.

6. Determine if recipients receiwed

dependency element individually or as

" a froup..

7. betermine dependpney Lype (see
model). .

If external dependency, enter ar “E” in
“Block 12, If internal dependency, enter

nothing, -

Enter sketch of dependency pattern; e.g.,
. : X<

Enter initiator's mmber designation on
sketch of dependency pattern; e.g.,

1 <<
Enter recipient's mmber designation an
sketch of dependency mattern; e g.,’ :

3, 4,85

1- <<
If question and answers, then indicate a
"Z' format; eg.,

1[ z] 3,4,85

K
If received as group or individually,
indicate s» on pattem:

Z 4, &
2l 3685
Qroup = 3, 4; Individual = 5

This can also be represented in a stort- .
hard manner. Place brackets around those
wiho received the dependency element ag a -
group; e.g., the following sketch is -
considered equivalent to the above

sketch: : .

s lel poass

Enter appropriate type code; e.g.,
Lzl _B.ass

K
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" Table 5 (Contimed )

Sumary of Instructions for Completing Block 12

Step

Status of Block 12

L A e s o o o s o £ e w e pm

8. Describe dependency element (1.e.,
describe what is transferred from
initiator to recipient(s).

9. Determine cbpcndei:y prpose(s) (sce

Enter description of dependency element
below sketch; e.g.,

1l z| [3,4}&5 «
- ELEMENT -
FRAG ORDER' CONTAINED THE FOLLOWING
INFORMATION—PURFOSE OF MISSION, TIME OF
DEPARTURE, (HAIN OF (OOMAND, PASSWORDS,
,mmnmx SITUATION, WHAT TO DO UPON ENEMY
CONTACT, INDIVIDUAL ASSIGRMENTS, REVIEW
OF STANDARD CEERATING PROCEDURES AND
SIGNALS, MISSION APPROAMH, TIME (R LENGTH
OF MISSION, EQUIPMENT STATUS, CONDETION
OF PERSONNEL, STATUS OF AMD.

Record dependency prpose(s); e.g.,
@

' Z
oLzl Boaes
oD, SIA, S, SS, SE, DE, IO

- ELEMNT -
FRAG CRDER (DNTAINED THE FOLLOWING "
INFORMATION—PURPOSE OF MISSION, TIME OF

. DEPARTURE, (HAIN OF (DMMAND, PASSWORDS:,
FRIENDLY SITUATION, WIAT TO DO UPON ENEMY
CONTACT, INDIVINUAL ASSIGNMENTS, REVIEW
OF STANDARD) OPERATING PROCEDURES AND
SIGNALS, MISSION APPROACH, TIME (R LENGTH
OF MISSION, FQUIPMENT STATUS, CONDITION
OF PERSONNEL, STATUS OF AMD.
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3.

1t should be realized that Appendix C will not provide
guidance on every situation you must describe. However, it
does discuss those mission activities which are likely to
be repeated in the mlssion and/or frequently encogntered.

Experienced users of the description method have a tendency
to attempt to "chain” dependency patterns together. For
example, suppose team member 1 issues an order to team
member 2, who in turn issues the order to team members 4
and 5., There 1s a tendency for experienced users to sketch

"the dependency in this fashion:

, Cb o Ch
. S 2I z| (4, 5)
oy ‘ oID

<<

v

" Although this is acceptable (because it can be

interpreted), it {s strongly suggested that first time
users avoid chaining dependency patterns together until
they have accumulated a fair amount of experience. It is
not as easy as it looks, and often times you can uninten-
tionally misrepresent what you have observed.

If a single member of the team 1s engaged in a given
individual activity for. a good part of the mission, it is
reasonable to list this individual activity im Block 10 of

.Form 5, and then indicate that the activity continues by

placing a line down the individual's column in Block 1il.
The line should continue until the individual changes
activities, :

Often segments or sections of a missian are repeated; e.g.,
the second row of a minefield is laid exactly like the
first row., There appears to be no need to duplicate these
in the mission description. It is useful to bracket those
repeated activities and note that the bracketed ac*1lvities
are repeated "X" times,

It is often helpful to explain the situazfon you'are trying
to describe to another individual familiar with the

.description method. Often this person ¢an assist you in

determining how to exactly record the situation., This

technique s particularly useful Lf 'you have Lneountered a

situation that is giving you dlfflculty.
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CONCLUDING REMARKS

Although the description method may at first appear to be over-
whelming, it is not. Experience has shown that the first attempt can
be frustrating, There is a lot of information to record, and there are
‘a lot of recording guidelines to remember. It will be found that A
practice preatly improves the situatfon., This report has attempted to
make the process as systematic as possible. However, every mission and
team type is to some extent unique. This uniqueness makes it :
tmpossible to develop a process which is rigid or mechanical.

In addition, this report has attempted to alert the user to
possible situations which might be encountered and to suggest possible
recording solutions. This desire to avoid surprises for the user has
resulted in a detatled complete discussion of the team description
method. One concern is that the user will encounter a situation not
covered or discussed in this document. Failure to adequately discuss
possible deviations might lead the user to either disuse the descrip-
tion method or to become so creative in recording observed team
activitics that the resulting description would not be readable or
interpretable by others. One objective of preparing this report was to
"avert either outcome. ' . :

Although this document corcains definite procedures and recording
conventions, it should not be forgotten that the purpose of the
description method is to record information about team types and the
missions they perform, which readers of the forms can understand and
use. It is really not so important to adhere strictly to the guide-
lines or conventions provided herein., Indced, the important criterion
{s to generate team and team mission descriptions which others can
. read, understand, and use, The guidelines and conventions were
designed to assist you in identifying what is important to record. about
the team type and the missions it performs. The guidelines should not
be viewed as laws. If you encounter a situation which dictates
- violating the conventions or guidelines in order to improve the clarity
_ of the description, .then you should feel free to do 8o,

A final note to th: reader: this Description. Method (and 1its
doubtless more refincd successors) is a tool, with specific projected
applications, Foremost of the appl(gntlous ls the development of team
. training programs and techniques, and team performance and evaluation
neasures. Since the Descrip.ion Method is to be widely applied in the
future, it must be flexible and adaptable. The Description Method,
again, is not law, it is a tool €or your use, which can be modified or
adapted to “sult your specific needs.
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DOCUMENTATION WORKSHEETS
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DOéUMENTATION WORKSHEET

Team Type: = ’ - _ Preparer:

Mission Title:

e b . e -

Sources:

1. 'Do you suspect a nested team organization? Yes No. 1f
Yes, list the nested team names and the number of team members in the
nested team.

Name o ' Size Stable Variable

Also indicate if thé nested team structure is stable tﬁroughout the
mission or is variable.

2. 1f a nested team structure exists, then entér in the cells below the
dependencies you expect between the nested teams whlch are unclear
from the documentation, - -







3. Develop a matrix for cach nested team which will show the
dependencies between each team member of the nested team. You will
have one matrix for each nested team. Attach the matrices to this
worksheet . 1f there are no nested teams, develop one matrix for the
entire team. ’ '

Below summarize the dependencies which you .feel require careful
observation. :

.

4. Record below when, during the mission, you expect external
dependencies. 'Identify, if pessible, the initiator and recipient..

Mission Activity and External Dependency -  Initiator Recipient

v
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5. Recocrd below those mission activities which you are uncertain are
team activities or individual activities. '

6. List the equipment used by the team (e.g., shovels, weapons, paper'
and pencil, etc.).

' |
, . : |
. . . |
: A-5 s : .
L
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APPENDIX B

SAMPLE TEAM TYPE AND MISSIQN DESCRIPTIONS
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' SQUAD/SECTION TASK INVENTORY

S UNIT TRAINING ‘ ;?‘Es | aoee - a0%,
TRAINING UNII ACHIEVES  UNIT ACHIEVES ' UNIT ACHIEVES ENGR BN || CAV RGT. SEP BOE
BECINS LEVEL ) LEVEL 2 LEVEL Y ~ '
—j jnm NG
TRAINING TRAINING TRAINING PROFICIENCY |
LEVEL 3 TASKS J LEVEL 2 TASKS J LEVEL | TASKS 4 FOR COMBAT !
. READY STATUS _ b
LOCATE YOUR UNIT IN THE LIST TO THE RIGHT OF ) {e
THIS BLOCK. HIGHLIGHT ALL DOTS/XS THAT FALL | Ja | 2l | S
IN THE (I.()!.UMNS BELOW YOUR UNTT. THESFE HIC"‘— Al ola 08 8 el U§
LIGHTED DOTS/XS REPRESENT THE TASKS THAT ARE gph. 3 38 831“" wf ';au. 8 (L;’.‘q-a
ASSIGNED 10O YOUR UNIT. LEVEL X TASKS APPLY - § I ol mm; {—n-' » ;‘5 n m&
ONLY TO UNTTS WITH THAT SPECIFIC CONTINGENCY L{g ; l?.l ;l% z;ra—a g, g; Z ;: 8
MISSIGN. AR FAEERS Jaijzlol<m
1. PERFORM. COMMAND AND ('()NIROI.

FUNCTION ' A
--}-7~--~---<c«»n4w%wmm— 313131 313131 313]23] 3131313§3
1-21  Conduct radio communications, 31313 313131 |3]3 313]31313
1-27 Operate in an electronic warfare 31313 3#3 3t 1313 313131313

environment. - .
2. PFRFORM ADMINTSTRATIVE AND
LOGISTIC FUNCTIONS
2-17  Supervise operator maintenance. 31343 3{3 3| 3l3f 3| 3]3]3]3}3
4, CONDUCT SECURITY OPERATIONS
4-4 - Camouflage position and cquipment, 313 3‘ ;k] 3 333 31 3131313
4-7 befend against NBC attacks. P33 3131 31313 313131313
4-10 Defend apainst air attack 3 3
4-11 Request and adjust fire, L 1
4-13" Sceure worksite, 3 3 3
414 Conduct reconnaissance patrol, 1 1 1
4-17  React to ecnemy contact (Squad). 3 3l 1 b1
4-19  Process prisoners of war (PWs). 118 1 H
4=25  Conduct civil .disturbance operations |X X X
t (Squad). -
4-32 - Engage targets with 50 calihe 3 13 131 13 3l |3
“machine gun. :
. 4-33 lm,.lge armor t.nr)v( ts wth M72A LAN 3 3 3 .
5. PROVIDE TNFORMATTON AND '

INTELLICENCE ’ I Rk
5-9 Submit fntellipence spol reports, LRSI JJT 3 LR EIBIR
5=12  Conduct rr-cnmni' sanee for ohstacle 1 3 3

locations, ‘ . .
5=13 Conduct «;peclul reconnaissance 3 3 13
' _missfons, :
5-15 Conduct a hasty route rcconuniqqance.” 212121212 2'2 2 2] A2]2] 2
B4 -




SQUAD/SECTION TASK INVENTORY

TOE TOE TOE
COLLECTIVE UNIT TRAINING 5145 6-108 5127
TRAINING® UNIT ACHIEVES  UNIT ACHIEVES UNIT ACHIEVES ENGR BN ] CAV RGT SEP BOE
‘BEOINS - LEVEL D LEVEL 2 vl
i ThD
IRAINING IRAINING TRAINING PROZIC WY
LEVEL 3 TASKS 4 LEVEL 2 TASKS 4 LEVEL ) usxs} FOR COMBAL
— READY STATUS
LOCATE YOUR UNTT IN THE LIST 'l'O"l'"E RIGHT OF 0 ol
THIS BLOCK. HIGHLIGHT: ALL DOTS/XS THAT FALL :;,J g
IN THE COLUMNS BELOW YOUR UNIT. THESE HIGH- ale o ;(: ;‘ﬂ ol
LTIGHTED DOTS/SX REPRESENT THE TASKS THAT. ARE 8.‘“ o gg v g 8
ASSIGNED TO YOUR UNIT. LEVEL X TASKS APPLY o é % & ; 5‘% - v
ONLY TO UNITS WITH THAT SPECIFIC CONTINGENCY LZD :; I:: i : %é g Ez
MISSTON. wimlol 3aiaf«) SO ] o
5-19  Conduct & bridge reconnaissance. 3 3 3
5-28 Reconnoiter assault bridge crossing 2 2 2
sites. ,
5-29 Conduct river reconnaissance. ‘ 212 212 212
5-30 Reconnoiter crossing area. 2f2 2]2 2]12
6. CONDUCT ORSTACLE AND DEFENSIVE
OPERATIONS (COUNTERMOBILITY)
6-16 Disable bridges, 3 3 3
6-17  Crater roads. : 3 3 3
6-18 Construct bharbed-wire entanglements. 2 2 2
6-21  Fmplace non-explosive acti-vehicular |3 3t 3l
obstacles., .
B Ermetrret—trrhy—t e ——— |} 1 1
6-37 .+ Install a point minefield. 3 3 3t
7.  CONDICT BREACHTNG AND CLEARING
OPERATIONS (HOBILITlY)' '
7-3 Bﬁ-mrh obstacles with explosives. 3 3 13
FF—tmpioy=the-nrmored—vehtcle-tnumehed 3 4k
7-8 - Employ the combat enginecer vehicle 31 (3 3
(CEV). . i '
7-9  Construct combat Crails. 14 1y 1 n
7-11  Assist in the assault of fortified 313] 3 31313 3* 31 13
: positions. o - '
8., CONDUCT FIXED BRIDGING OPERATIONS
B-5. Rednforee brfdpe with 1;14'1'/|)vnl.. | 1 |
8-4 Layout Bailey bridpe site. * 1 1 1
8-20  Refnforce damaged panel. 1 1 1
i




SQUAD/SECTION TASK INVENTORY

(COLLECTIVE
TRAINING UNIT ACHIEV
8EGINS LEVEL )

TOf TOE
UNIT TRAINING 5145 5.108

€S UNIT ACHIEVES UNIT ACHIEVES ENGR BN | CAV RGT

TOE
5127
SEP BDE

LEVEL 2 LEVEL Y

MIN THG
. TRAINING - "TRAINING TRAINING P:OﬂCl!NC'
LEVEL I TASKS A LEVEL 2 TASKS & LEVEL ? !ASKS FOR COMBAT

READY STATUS

LOCATE YOUR UNIT
THIS BLOCK. HGT

IN THE COLUMNS BELOW YOUR UNUT. THESE HIGH-

LTIGHTED DOTS/SX
ASSIGNED TO YOUR
ONLY TO UNITS W1
MISSTON,

IN THE LIST TO THE RTGHT OF
HLIGHT ALL DOTS/SX THAT FALL

)L

REPRESENT TUE TASKS THAT ARF
UNIT. LEVEL X TASKS APVLY
TH THAT SPECIFIC CONTINGENCY

HVY RAFT SEC
CEV SEC
AVLB SEC
AVLB SEC
MAINT SEC

ENGR SQD
BN

CEV _SOD

CONST SEC

ENGR sSQD

—

HVR RAFT SEC
SEC

CEV
AVLB SEC

EQUIP & MAINT SEC

10, COND
" QOPER

10-20 Tastall
10-23 Construct

+8=2Om—fiprerate-MAR—tEansporte p—ot—tand
Ho=3F—tonatrunt—nnd—aperate—tAB—raft iy
1+6=32—Repiace damaged—MAR—bay-

34— Interehunpe—MAB—superstruciuies.

© 13, " CONDUCT HORTZONTAL CONSTRUCT [ON
OPERATLONS

1 73—t ear-and—rrub—site—eith—heavy~

--équi pment

14, CONDUCT VERTICAL, CONSTRUCTION
OPERATFONS

l4-6  Construct

17.  CONDUCT FIELD WATER SUPPLY

. OPER
17-2 Reconnoit

*NOTE: If the Bridge Company/Platoon is

equipped
will trai
I the '
cquipped
only the

NCT FLOAT BRIDGING
ATIONS*

(2%

uylines. .
a light tactical raft,. 2

N W W Wl e N

% and

a lifting device., 1 |

ATTONS
er potential water point: 3 3

with MATG ecquipment,. the unit
n oonly MATO related tasks,
iddpe Company/Platoon js .
with MAR, the unit will train
MAB tasks, - -

~

B W W W W

B-6
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APPENDIX C°

A

DESCRIPTION OF COMMON MISSION/TEAM ACTIVITIES

This AppﬂndlY is primarily deq:gned to be a reference for the user
_of the duscription method. After a user identifies a missionm activity,
the user should determine if the mission activity is common enough to
te included in this Appendix. If it is, then much of the work required
to complete Block 12 of Form 5 can be minimized, since this document
explains how the mission activity should be described and recoraed.

/ The fecllowing common mission act1v1t1es are dlscussed in this
- _ Appendix:
1. 1Issuance of orders to team leader by team-external
person(s).

2. 1lssuance of warning orders to team members.
3. 1Issuance of operation frag orders to team membders.

4. 1Issuance of other orders (e.g., directions or
instructions). :

5. Lifting and carryiog heavy oh]ects, whlch requltes
teamwork, :

6. Loading or coffloading supplies and materials from a
vehicle as a team, .

7. Aligning or directing a vehicle into a specific location.

8. Two or more iidividuals preparing a veport or form.

9. . Providing security. v L .

Vs

For each of these nine activities, the ‘following .are presented:

' 1. A discussion of the variations in the common mission
' ~activities. , . E -

2. The standard ‘pattern that should be used to describe the
dependency. .

p ‘3. 'The most appropriate dependency type to describe the
. _ actlvxty._ ' )

L c-2
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A, The wast appropriate dependency purposes to describe the
cactiviry.

5. A hric{ discussion of the dependency element,

Most nf the iaformation required in 4lock 12 of Form § is discussed for
each mission activity, ' ‘

Issuance of Orders to Team Leader by Team-External Persou(s)

Variations and Patterns

O-ders are typically issued at the heginning of a mission. Most
frequentlv the order involves an external dependency. An individual
outside the team of interest will give the order to the team leader
(i.e., the leader of the team of interest). The external individual
can give the order directly to the team leader on a one-to-one basis or
to a group of individuals (of which one member of the group is the
leader of the team of interest). These two variations have different
patterns. The first pattern is a simple pattern with oné initiator and
one recipient (the leader of the team of interest). The second pattern
is a fanour pattern with one initiator and multiple recipients (one or
vhom is the leader of the team of interest).

‘The first pattern can be graphically representedvas:

E x| (1]

> 1

“where the "E" deaotes an external dependency, the "X' Jdenotes the
initiator is an individual outside the team of interest, the single
arcowhead indicates a simple pattern, and "1 denotes that the
recipient is the leader of the team of interest, :

The fanout pattern can be represented as:

B x| Other +'1 ' ‘ (21 -
when the "E" denotes an external dependency, the "X" denotes the
initiator is’an individual outside the team of interest, the double
caret «77) indicates a fanont paltern, and the phrase "Other + "
denotes that others plus the leader of the team of interest (designated
1) are recipients of the'order, For external fanout dependencies, it
is not necessary to Wpﬁklry the other rvclp:onts, only those who are
mewbers of the team of interest, Thus, if two members of the team of
interest rucnnvvd the nrdnr, then the pattern would be:

E __X__' Othery ¢ l, 2 ) . (3}

L e
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where the symbols are the same, except the phrase "Others +.1, 2"

denotes that included iu the set of recipients was team members "1" and
1" "
2.

1f the order involved a question and answer dialogue (assuming the
order was issued verbally), then a "2" format would ve :ndlcated
Pattern [1] would be represented as:

B x| z] >‘1 ' | l(lr'l"‘

where the symbols are the same, except the "Z" denotes a "Z" format A

"2" format would be indicated where the recipients are permitted the

opportunlty to ask questions or clarify the orders, and the initiator

receives ah opportunity to roepond to the questions or clatxflcattons.'
Pattern [2] would be represented in a "2" format as:

E x| z] Others + 1 . o [s)
- <« . .

Again, the symbols are the same except the "Z" denotes .a "Z" format.

Dependency Type

Orders are usually given verbally and directly, Sometimes,
orders are written and notes presented verbally, and often they are
issued both . in written form (indirectly) and verbally (directly). If

they are given only verbally, then the proper dependency type is CU
(Direct Communication), represented as:

L'
¢ x| 2] .

1f the order is only lepn in written form, then the - proper dependency
type is CI (indirect Communication), or:

Cl

L3}

roxl 2]

s o1

1f the order is istucd both in wrltten form and verbally, the most

“appropriate represeatation would be:

. cr,co - : .
£ x| 2] SN . : (sl -

These cndvs,'nl and €, can also be, usced with pattern [21.

l)(!i)t!ndl'llcy Element

W D R

The element for an order is the contents of the order. Tyﬁicnlly,
orders contain the following: ’ ' '

‘1. Objective of the misaion,
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7.

8.

ERRaR YT TREREE ST P

Tactical approach of objective.

Status of equipment,

Status of supplies and materials.

Individual assignments (assignments to the various team
leaders). :

Friendly situation.

Enemy situation.

Execution of mission,

Thus, in . nck 12 under the sketch of the pattern, a phrase or codes
would be entered indicating the'content of the order,

Dependency Purpose

The major purpose of an order is to provide the information
discussed above tthe content of the order) to the participants in the:

mission.

Thus from the content of the dependency element, the

following purposes appear to be appropriate:

1.

2.

3.

4,
5.
6.

7.

r

Orders, Instructions, Diréctions (OID).
Statas of Individual Activity (SIA).
VStaéns of Personnel (SP).

Status of éupplies (ss).

Status of Equipment (SE).

Information about the Mission Environment (IME),

Information about the Enemy (IMO). -

' These ‘would be read in patt¥.4 [8] as:

' ¢, € -
3 B ' l
~ U010, STA, SP, 88, SR, (ME, IM0
C-5 ' | : .‘ N
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Issuance of Warning Orders to Team Members

Variations and Patterns

Warning orders are issued to alert the team that they will be
participating in a mission soon. 1t is designed to communicate a "get
ready" state, Warning orders are usually issued soon after the ops
order. '

Warning orders can be issued in a variety of ways. One method
observed is for the team leader (who received the order) to issue the
warning order to the assistant team leader(s) (say team member number

.2). The assistant(s) then issue(s) the order to the remainder of the

troops. This is by no means the only way warning orders are presented,
This situation can best be represented as two separate patterns. First
the passing of the order to the assistant:

t : (1]

l > 2 .

where "1" denotes the initiator (the team leader), the arrowhead
denotes the direction of flow and a simple pattern, the 2" denotes
the recipient (the assistant team leader). If the pattern has a "2"
format, then:

1] z} . (2]
I l > 2 .

The "Z" format designation would indicate that the assistant asked
questions concerning the mission.

" The second pattern would indicate thut the assistant, team member

2, issues the order to the rest of the team. This would be represented
as a fanout pattern; i.e,,

7| z| 3, 4, . . W, N - (3]

¢
<<

where the "2" indicates the initiator is the assistant team leader, the
"zZ" denotes a "Z" format (only needed if the recipients asked questions
about the upcoming mission), the recipients are denoted as tpam members
"3 through N'" (where N indicates the last team member number), and the
double caret (£<) depotes a fanout pattern, Pattern [2] needs to
specify if the assistant issucd the order to the rest of the|team as a
group or individually, . 1f cach member wos issued the order gndividu-
ally; then pattern [3] is proper, However, if the assistant| issued

the order to some team member as a group, then the following| represent-
ation should be used: ) : :

2] 2| 3, 6, o« 0 N, I O

2




where the symbols are the same as in pattevn [3],' except the brackets

({]) around the recipieunts indicate the recipients were gathered
together as a group to receive the order, 1f the assistant issued the
order to some team members in a group and others individually, then a-
different sketch would be required. Those recipients who received the
order in a group should be bracketed. Supposc feam members 3, 6, and 7
were a group when the warning order was issued, and team members 4, 5,
and 8 were seen individually by the assistant, then the most -
appropriate sketch would be: - 2

2] z| (3,6, 7] 4,5,8 - 15]
~<
It should be noted that instead of two separate patterns; the
patterns could be chained: :

21 2] 13,4, .. ., N (6}
s 2] 2| . L) Y
The first part of the pattern represents the simple flow between the
team leader and the assistant, while the second part of the pattern
represents farout pattern between the assistant and the rest of the
team members. ' :

lIZI

Warning orders have also been observed as being issued in a
propagation pattern. Here the team leader issues the order to the
assistant who issues it to the next team member, etc., until .all team

" members have received the order. The correct sketch would bé:

llz,z,a,...,n , o7l

where the "1" denotes the team leader, the vertical bar ( D represents
a propagation pattern, and the team memboers receiving the order and
passing it to the next team member are represeated as 2, 3, 4, .. .,
N. Notice 1he team members are rﬂfipivnts and initiators, The team

“members should be listed in their observed sequence; e.g., if "2"

received aml passed to "4," who passed to "3," who passed to "5 " ete.,
then the correct pattern would be:

s

| 2,4, 3,5, ... N o - (31

1

Note that the "Z" form is not indicated, Team members can only pass on
what they receive. Questions can be asked of the initiator(s) who,
however, cannot adequately respond,  The place where a "Z" formation is
likely is between the initiator and the first recipient. Thus, the
foltowing representation is possible: ' i

! 1 Z;l > 2 L—}' 4y 9y o o o N ' (91

Notice, it has been stated that warning orders can be issued as
fanout or as a propagation pattern. It is quite possible that-both
patterns can occur in combination, although this has never been

: ¢-7
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observed. " Suppose the assistant receives the order from the team
leader. Further suppose the assistant iuforms team members 3, 4, and 5
as a group, and team member 6 as an individual, and that team member 6
informs team member 7 who informs 8, etc. This can be recorded as
separate patterns. The first pattern would describe the dependency
between the team leader and assistant:

2 o, B T

the second between the assistant and team members 3, 4, and 5 as a
group and team member 6 as an individual (the fanout pattern):

[11]

2] 2| (3,4, 5]6

—«

"and the last between team members 6 and 7, and so on (the propogation

pattern):

6| 7,8, . . ., N [12]

N\

7

Patterns [lOf,.[ll], and [12] can also be combined into one pattern:

1| 2] S 2’in (3, 4, 51 6

1 7,8, ..., 8 [13]

<< 6

Dependency Type

Typically, warning orders are issued verbally and directly. Thus,
it ‘would be represented as CD (Commvnication Direct).  Assuming a
propagation pattern, the sketch would be recorded as:
: cn
| 2,13,5,4,9,8,7,6 {14])

‘ .

© Dependency B Lement

The content of the warning order is the dependency element.
Typically, the warning is simple and straightforward {(e.g., We have a

" mission to- ™). Also, the time of the mission might be

given, if known,

Dependcnéy‘vu(ynsu

The purpose of a warning ovder dependency is to provide
instructions and information (0ID); thus, the warning can be
represented as:

: cn. .
(L2, 3, 5,4,9,8,7,6_ (s}
. . oL .
assuming a propagation pattern,
c-8




Issuance of Operation or Frag Order to Team Members

Variations and Patterns

Frag orders are typically issued to the team members by the team
leader shortly before the mission .is to start, The most common
situation is for the team leader to gather the team members together as
a group. Thus, a fanout pattern is appropriate to describe the
situation: T :

1] z| 2,3,4,5, .. .,8 - [1]

: ~<
where "1" denotes the team -leader, the "Z" denotes a."Z" format (only
required if questions are asked by the recipient(s), the double caret
(¢<) denotes a Fanout pattern, the brackets denote the frag order was
issued to the gronp as a whole, and 2, 3; 4,-5, . . ., N denotes the
recipients of the frag order. ‘

One variation of this is also seen frequently. Often the frag
order is' issued by the assistant and not the team leader (since the
team leader might be busy dolng cther thlngs). Thus, the pattern would
be reproeentod as:

2] 2] 13,4,5,...,8 (2]
<< !
It should be noted that a "z" format is usually needed to describe
the situation,.since the recipients tend to ask a lot of questions -
about their own iundividual assignments, about what to expect, etc.

It should also be mentioned that in missions, the team leader or
initiator of the frag order also talks to every team member
individually after the frag order is issued to verify that each team
member understands his assignment., If this is observed, two’ patterns
are required to describe the sitnation. The first pattern required is
the issuance of the frag order itself (pattern [1]), the second pattern
required is the one which describes the individual discussion between

" the team leader and the team members, This can be teptesented as a

simple patrPrn for ‘each team momher, €.8.,

| 2] . . e . .
1J‘z[.‘ - )
t] 2] >N

A fanout pattern is not appropriate because the dependency element
transferred between the team leader and each individual is probably

~different; i.e., the discussion concerns each individual's assignment

c-Y




and responsibility in the missioa. As an alternative to listing each
individual dependency, the outward cluster pattern can be used, In
fact, the outward cluster pattern is the preferred pattern to record.
The long hand version of the outward cluster pattern would be:

where "1" denotes the initiator; 2 3, 4, and 5 denote the recipients

and El through E> denote that the dependency element between the

initiator and rectpleﬂts are all different,' The shorthand version is-
as follows:

1

l_lzl 2,3,4,;..," f4}
> g ,

where "1" denotes the initiator, the "2" denotes a "2" format (only

appropriate if the individuals ask questions during the individual
discussion), the single arrowhead denotes an outward cluster pattern,’

and"2, 3, 4, . . ., N denotes the individual recipiente.

It may be elected to represent the issuance of the frag order (the
fanout pattern) and the verification of individual assignments (the
outward cluster pattern) as a chain of patterns; e.g.,

L) ozl 12,3, 4, ...,N Lzl 2,3,4, ..., N (5}
<< 1 >

It should be noted that the verification of individual assignments
frequently does not occur on an individual hasis. This is particularly
true if the team of interest is organized into nested teams.
Frequently, the team leader will verify the responsibilities of the
nested team as a group, If this situation occurs, then the outward
cluster pattern is still appropriate, but the group verification must
be indicated instead of the individual verification. Suppose the team
has one nested team composed of team members 4 through N. Further
suppose all other team members have individual assignments. If the
team leader verified the rnspnnqibilitiee of each individual (individu-
ally) and the nested team as a group, then the followtng ‘representation
is appropriate:

cezl 2,0ty s, L.l N - [6]

"l"

whore denotes the team leader, "2" denotes the "2" format, the
single arrowhead denotes the outward cluster pattern, the brackets
indicate the nested team (whose responsibilities were verified as a
group), and 2 aml 3 represent the. team members whose responsibilities

.were verified individually. Aa alternative representative would be:

1

: Lzl 2,000 | o ~ leal

c-10




where the "A" denotes the nes
through N.

Dependency Type

Frag orders are typically issued Qerba[ly and directly. Thus, the

proper code is Ch (Communicat

follows in the fanout pattern:

| z| 2, 3, 4, .

ted team A, composed of team members 4

ion Direct} which can be recorded as
CDh ' 4 ' : .
. ., N] (7] :

1

The verification of individua

usiially perform::d as a verbal,

proper sketch is:

_1<

1 asignments, the outward cluster, is also
direct communication (CD). Thus, the

(8]

. ]z} é; 3 [A)

Dependency Element

: |
cD, : S ' - .
|

Notice two patterns are often required to describe the issuance of

frag orders. The fanout patt
order and the outward cluster
Each of these has a different

ern to represent the issuance of the . R
pattern to verify individual assxgnments. .
dependency element,

The dependency element for the issuance of the frag order is the

content of the frag order, it
of the operations order and u
information:

self. The frag is a "boiled down" version
sually contains the following

l. Objective of the mission,

2. Tactical approachl of objective.

‘3., Status of equipme

nt.

4. Status of supplies and materials.

5. Individua} assig]menfs.
n.

6. Friendly situati

7. FEnemy situatiom,

8. Genceral informati
procedures, meand

+

on and direction (e.g., standing operating
ng of signals, etc.).




The dependency element for the verification of individual
assignments consists of the content of the discussion between the team
leader and each individual. Thus, there are as many elements as there
are individuals. To avoid recording all of these, it is appropriate to
state that all the discussions, in general, were the same and concerned
the individual's assignment for the mission. '

Dependency Purpose

The purposes of the frag order debendency.are:
1. Ordérs, Instructions, Directions (01D).
2. Status of Individual Activities tSIA).
3. Status of Personnel (SP). |
é.‘ Status of Supyiies (s8).
5. Status of Equipment (Sé).
6. Information about the Mission Environment (IQE).
7. Information about the Enemy oy OPFOR (IMO).
These can be recorded in the following manner: '
: . ch .
1]z} i2,3,4, ...,Nl ‘ (9]

- << .
Oib, SlA, SP, SS, SE, IME, IMO

The verification of individual assignments will typically have the
_following purposes: ' .

l. Orders, Instructions, Directions (OID).

2. Status of Individual Activities (SIA). | ’
3;| Feedback .or Corrective Action (FC), particularly if the
individual has misunderstood his/her assignment. ' ‘

These can be recorded as follows: .
‘ ’ ch : B ) .

'l.J_jcl AL ", _ o , L10]

01D, SIA, FC




Issuance of Other Orders

Variations and Patterns

During a mission, many orders are usually issued. Soldi:crs are
given instructions and directions ko follow. Typically, these orders
are issued using a simple pattern or a fanout pattern. The simple
pattern is used to represent the situation where there is one initiator
and one recipient: ' ' '

(1]

. 1 > 2 _
The fanout pattern is used when there is one initiator and multiple
recipients, and the dependency element transferred to each rec1p1ent is
identical. Typl(ally, the order is given to an entire group of
individuals or a nested team. Thus, the most appropriate pattern'is;

(2, 3, 4] [2)

1 <<

"1"

~ where denotes the initiator, the double caret (K<) denotes the
, fanout pattern, the brackets denote the order was issued to a group or
a nested team, and the numbers within the brackets indicate the members
of the group cr nested team. An alternative to pattern [2] would be:

|14l » o (3]

where "A" denotes nested team A composed of team members 2 through 4.

In a fanout pattern after the order is issued, it may be repeated
‘by the nested team leader. For example, in an Infantry squad, the -
squad leader may issue the order for the Alpha team to flank right.
This is issued Lo every Alpha tcam member,! in a fanout pattern, in a
group, Thus sketch .[3] above is appropriate. Immediately following
this order from the squad leader, the Alpha team leader may repeat the o
order to his team. This situation can also. be repre%ented as a fanout . . -
- pattern. These patterns would be recorded as:

1 —<

w o w . B
2 3, 4. 5. 60 . I |

or chained Logether as: ' ‘ , I .

(Al 13, 4,5, 61 5] S |
1 —~< 2 3, 4, bo—m— . 5] , } - B
It should be noted ihat a "Z" format is ﬁot indicated. Typlcally ' i
" in a tactical situation, the recipients ¢ ot t have an opportunlty or _ fi:
time to ask guestions about the order, T..us, a "2" format is not ' v
usually observed. - , _ o i
. \\\
AN
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Although simple patterns and fanout patterns are the most. communly
observed for issuing orders, observers have encountered a rather unique
method in Infantry squads, This method ‘is common to many of the
missions performed by the Infantry squad. In a movement to .contact
mission, the squad typically is moving in a wedge formation. The point
man will issue an order using a hand signal (e.g., the hand signal to
stop, danger area)., This order is then transferred down the wedge from
one tram member to another team member (al) using the samo hand

signal). ' This situation can best be represented u31ng a propawatxon
pattern, such as:

3 | (4, 5,6, 71 (8,9, 10, 1] [1, 2] (6]

where the "3" denotes team member 3 (the point man), the vertical bar
denotes a propagation pattern, and 4 through 12 represent the recipient
team members, The brackets denote the legs of the wedge, and the
sequence in which the hand signal was propagated (i.e., the signal
passes from 3 to 4, 8, and 1, and is propagated in parallel
thereafter). I

Dependency Types L ‘

Orders issued during the mission are typically verbal and direct.
Thus, the most common code would be CD (Direct.Communication).

However, hand signals, smoke signals, etc. should also be suspected
indicating that codes N1, N2, and N3 may be possible. N1 through N3
denote the use of signals (N1 denotes standard signals, N2 denotes team
specific signals and N3 denotes mission specific signals).

Dependency Elements

The dependvncy 9Ipmeute WLll vary depending upon the ccntent of
the orders. '

Dependenqy Purpose

The -purpose of the dependency w111 vary with the content of the
orders, lowever, the fnlluwlnp purposes should be- suspected:

1. Orders, Instructions, and Directions (0ID).
" 2. Status of Mission Progress (SMP),

————

lofren the order is directed to the Alpha team, but is alqo heard and
understood by the Bravo team,

C-14
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-
.

3. Status of Individual Activities (SIA).
. Feedback’ or Corrective Action (FC).

5. Status of Personnel (SP).

6. Status of Supplies (SS).
7. Status of Equipment (SF).
8. Information about Mission Environment (IME).

9. Information about Enemy or O°FOR (IMO).

| Lifting and Carrying . ' .

Variations and Patterns

A situation frequently encountered is the lifting and carrying of
heavy objects by two or more team members. A convention has been
adopted for recording this situation., It is viewed that liftirg and

, carrying is both a virtual dependency (Type I) and a procedural
dependency (P2). It is a Type I virtual dependency because a team or
nested team of individuals are all performing the same activity and are
dependent upon each other to complete the =bjective of the activity.

It is a non-mediated procedural dependency because complete sets of
individual activity are passed from one team member to another »
continuonsly throughout the activity, and there is a definite sequence.
To record this sitvation, use the following sketch:

3, 4,5,6,7,8,9 | ni

v1/P2

: where V1 denotes a virtual dependency, Type 1 (having a complex .
o pattern), 3 through 9 denote the participants. in the lifting and
carrying and P2 denotes a non-wmediated procedural dependency.

o Frequently the lifting and carrying is accompanied by a super-
visor, who is not involved in the actual lifting and carrying, but
issues commands and < adences (e.g., "ready,” "lift,” "one," "two"
etc:). Thus, an additional pattern would bhe required to describe the

“situation, A fdnout pattern for the commands and cadences is requxred
plus a ‘pattern for the actual lifting and carrying:

P << Bty
3,4,5,6,7,8,9 '

v1/p2

These two patterns should not be chatned together, since they occur
- gimultaneously.
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. Dependency Type
" The command cadence pattern would have type code of CD (Direct
_Communication) No code is ieeded on the lifting and carrying pattern,

- since the sketch itseli contains the codes fer virtual and procedural
- dependenc1es.

Dependency FElement
The command and caderce pattern has a dependency element
consistent with the commands given (e.g., "ready,” "lift,” "one,"

"two," ete.). The element of the lifting and carrying dependency is

"~ simply the lifting and carry:ng of the ob)ect However, be suvre to
specify the object being carried; e.g., '

cn ‘

3,4,5,6,7,8,9

<< :
Element: "Ready,” "Lift," cadence count | ‘ '

3, 4, 5, 6, 7, 8,9
Vi \P2) :
Element: ' Lift and carry a log (10 feet, i fnoc dlame*er)

Depcendency Purpose ' -

“ The purposc, of the command cadence pattern is typically the
provision of orders, instructions, and directions (0ID). The purpoce
of the lifting dependency can involve the following:

‘1. Status of Individual Activitr (SIA).
2. Feedback and Corrective Action (FC).

_ : 3. A stated, nonstandard purpose: “carry log to log crib
‘ : site." ' '

Loadiqg'aﬁd Unloading a Vehicle

Variations- and ‘Patterns -

Three vnrintinns of the toading/unloading situation have been
observed., The first involves a team or nusteditéam‘assigned the
responsibility to toad or unload materials and supplies from a vehicle,
but each individual is not given a specific assignment and all the
items are portable by one person. FEach individual continues to load or
unload the items until all the items are unloaded or loaded, This -
situation can be represented by a complex pattern.,  1In addition, the
situation fits the definition of a Type Il virtual dependency. Thus,
the most appropriate pattern would be:

v ‘1} 2, 37 4, 5, '.'.'? N S o (f}
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where V2 denotes a Type iV virtual dependency and the numbers indicate
the participants in the loading and unloading.

The second variation involves the loading and unloading of heavy
objects; e.g., logs, Typically, in this situation, a nested team is
formed at random and assigned a position on the vehicle. Another
nested team is formed (at .random) and is assigned a position off the
vehicle. - The objective is to pass the object from those on the vehicle
to those off the vehicle, The dependency between the two nested teams
can be represented as: : . '

(Al | z| (5] ’[21

where "A" denotes the nested team on the vehicle and "B" denotes the
nested team of f the vehicle, The "2" format is indicated because there
may be some give and take between the two nested teams, It should be
noted that the dependency between the two nested teams is not a virtual
dependency. it is a non-mediated procedural dependency (P2). It
should also not 'be forgotten that there are dependencies within each’
nested tean, The within nested team dependencies are probably
adequately described by pattern [1] in the Lifting and Carrying Section
of this Appendix. - The two patterns can be chained together in the
following way: ‘ '

: S : :
vy —te2s 3,0 | z] s yg—328:7,8 131
where the first set of brackets denotes nested team "A," the second set
of brackets indicates nested team "B," the patterns within the brackets
indicate or describe the dependency w1th1n the nested teams, the "2"
denotes a "Z" format, and the arrowhead denotes a slmple pattern
between the two neeted teams,

Dependency Type ' - " " T

The within nested team dependencies in pattern [3] are Type 11
virtual dependencies and need not be coded. The between nested team
dependency is a procedural dependency (P2), ‘

.

,‘anenduncy Elum&nt

The WIthﬂ nvstud team dependency has the element of transferring

“the object (eop., Togs) from one location to another, The between
nested team dependency has an element concerning the transfer of wetght

between the "A" nested team and the "B"™ nested team.

”.'3-17
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Dependency Purpose .

The within nested team dependencies have the following purposes:
1. Status of Individual Activitics (S[A};
2. Status of Suppiies (ss).
3. Feedback and Corrective Action (FC),
The between nested Eeam dependency has'the following ﬁurposes:
1. Stawes of Individual (nestgd teams) Activities (SIA).
2. Feedback and Corrective Action (FC):

Aligning or Directing a Vehicle

Variations and Patterns

Three variations of this situation have been observed. The first
variation involves the vehicle -“river and another team member. The
other tecam member is assigned the responsibility to give hand signals
to the driver, in order to position the vehicle, . This patteéern
typically involves a "7" format. The individual directing gives
signals one at a time until the vehicle is in position. The driver
reacts to each sigral, and in response, tite person providing the
signals reacts to the driver's actions. This situation can. be
described by a simple pattern, since there is one initiator and one
recipient. The pattern would be recorded as:. , ‘ :

z| i . on
;121 >4 o 3
where "7 denotes the individusl providing the signals, "Z" denotes the

"2" format, "4" denotes the driver, and the single arrowhead denotes a
simple pattern, ‘ ' ’ ’ '

A second variation was obscrved when vehicles without rear view
mirwors were involved and the vehicle was being backed up. In this
situation, a team member is positioned to the rear of the vehicle and a

‘second team member is positioned to the side of the vehicle, but in

‘ront of the driver in the vehicle. The person to the rear of the
vehicle provides hand signals to the person at ' the side of the vehicle,
and this individual in turn relays the hand signal to the driver. The

proper pattern to represent this situation would be:

’3Lzllms v . - (2]
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where "3 denotes the mdlvulual to the rear of the vvlncle, the
vertical bar denotes a propogation pattern, the “2" denotes a "2"
format; the person to the side and front of the vchicle is denoted as 4
and the drlver is denoted as S,

i

A third variation has also been observed frequently, but always
appeared to be ineffective, This is a case where no single individual
was assigned the responsibility to provide the signals, and as a
result, the driver of the vehicle would be receiving signals from a
group of individuals, Frvquvntly, each ‘individual would provide a
different signal. This situation can best be represented as an inward
cluster, with multiple initiators (each with perhaps a different hand
signal), and one recipient--<the driver,

Graphically, the variation can be depicted as:

3, 4, 5, 6 \ ‘ : (3]
. > 8 : - _

where 3, 4, 5, and 6 denote the position numbers, the initiators of the
hand signals; the srrowhead denotes an inward cluster pattern; and 8
denotes the position number of the driver (recipient),

Dependency Type
Regardless of'which'pattern is observed (the simplevpattefn, the

propogation pattern, or the inward cluster pattern), the dependency
type is always N1 (standard hand signals).

Depende'ncl Eleme n;g_ '

The dependency element consists of the hand signals issued during
the alignment process, ' It is not necessary to list the hand signals in
the sequence in which they were observed. However, it is necessary to

describe each hand sxgnal that was obaerved

Dgggn&ency Purpose

Alignment of a vehicle into a prescribed locgtionlhah the

following puarposes:

1.  Orders, Instructions, Directions (otp}.
2. Status of lnleldual Acttvxtnos (SIA).
3. Status of Fqulpmenl (Vchlcle) (Sh)

4, Feedbackvand Corrective Action (Fc).,,

L c-19
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Preparing a Report

Variations and Patterns

Only two variations of this situation or mission activity have
been observed. In each variation only two people or individuals are
involved. 1In the first variation, one individual obtained the data to
be recorded and verbally transmitted it to another individual who
recorded it. In'this variation, the data gathering was performed as a
team activity with the data recorder, The form completing activity is
represented by the following:

z ‘ L}
1 l l > 2

where denotes the data gathering and transmission, "2" denotes a
"z" format, "2" denotes the data recorder, and the single arrowhead
denotes a simple dependency pattern. The "2" format is indicated to
represent the back and forth dialog between the two team members.

"1 "

The. second variation involves two individuals who arbitrarily
decide to divide the labor. One individual takes part of the form to

‘complete, and the otheér individual takes the remaining. part. This also

can he represented as a simple pattern:
z ' R ¥
ll [ X > 2 (2

The "2'" format is indicated because often the two members discuss what
should be entered on the form,

Notice that paliérus {1} and [2] are identical. However, the two
sitnations are different, This difference shows ap when the dependeacy
type is recorded. '

Depenéency Typé

Pattern [1] is typically coded as a €D (Direet Communication).

-Pattern [2] is coded as a non-mediated procedural product dependency

(P2; since products of individual activity are exchanged), usually with
a secondary CD element (i.e,, P2 cn). o :

Dependénqy Element

Pattern or variation {11 has, as the dependency ﬁiénﬂnt, the
transfer of data and information. Variation [2] has, as the dependency
element, the transfer of (umplutnd sucttons of the form,

-6-20
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Dependency Purpose

B

The prurpose of the first dependency is the transfer of data (DA).
The purpose of the se¢ ~=d dependency is the status of individual
activities (SIA). '

NOTE: 1In both variations, the actual completing of the form is an
individual activity., The first variation only discusses the transfer
of data. The second variation only discusses the transfer of complete
sections of the form.

Providing Security

Variat tons and Patterns

Two variatioas of this situation have been observed. The most
common variation involves a nested team which has been assigned the
responsibility to provide security for the larger team while the larger
team is engaged in another activity. Note that this is a procedural
product (P2) pattern.  This situation can best be represented 2s a
fanout pattern between nested teams, in the following manner:

P2 o g *
(Rl Ic) ‘ (] ‘
Y << ‘
where A" denotes the nested team providing security, "B" and "C"
denote two nested teams of the larger team (receiving the securtty)
and the double caret (79) dvnntuq a fanout p1tt0rn.

'

The sncund variation occurs in two situations. First, suppose a
squad i engaged iiv a movement to contact mission, Each individual is
‘providing secarity for himself a= well as other team members,
Furthermore, each individual is receiving security from the other team

membors, This is the classi¢ example of a Type 1 virtual dependency
and can be graphicaliy represented as:

V' LLZ""' o,’N R . v ,[21

where VI denotes a Tvpe T virtaal dnpvndency and l _through N xeprosent
all the initiators and rvcnptontn of the sncurlty. _ .

This vurinfinn Alao occurs in the nested team example, 1t shounld

“he noted that pattern [1] represents the dependency. between -the o

security nested team and the remaining nested teams or. the larger team, ' .
1t does not r-'pro-'mnl the dependency within the’ sec"nty ‘nested team,

Within the security nested tiam, ench individual, is providing security

for himself, other nested toam members, and the team at large., Pattern :

[1] only shows or illustrates the latter. Pattern {2], however, can be B
used to illustrate the former two recipients of the ‘security activity, '

=21 ; o - o
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For «lavity, pattern TH can e rowritten as:

P2

1, 2,%, ..., N lnl [«:l‘ iy (3]

vi

where the first set of brackets indicates the securtty nested team
(nested team "A™), the pattern within the first set of brackets aenotos
the dependency within the security nested team, "B" and "C" denote the
remaining nested teams ot the larger team (and are bracketed to -
indicate they arc nested teams), and double caret (<<) denotes a fanout
pattern. i '

Dependency Type

Patterns [L] and [3} are non-mediated procedural dependencies
{P2), while pattern [2] is a Type 1 virtual dependency.

Dependency Element

The dopcndvncy element for both patterns is the provision of
security,

Dependency Purpose

The following pﬁrpo$ns appear recasonable for both patterns:
I. Status of Individual/Nested Team Activities (SIA).

2. Information about the Enbmy or OPFOR (IMO),

(=22
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APPENDIX D

MODEL VALIDATION

" - The purpose of this appendix is to present a brief discussion of

‘the validation of the team organization and performance model discussed

in Section 1 of this report. At the conclusion of development of the

model~-after iour cycles of observations of teams and subsequent
revisions of the model to incorporate the team phenomena observed--the
model was felt to be substantially complete, The concepts included in
the model were found to be able to describe the nominal and actual

structural characteristics and the performance/behavioral

characteristics of all of the teams and missions observed to that

time,

In order to determine the extent to which the model could be
judged comprehensive, complete, and conditionally general, however, a

validation exercise was planned,

The consistency of the model was

examined by observing teams and missions that had been observed

previously during model development. Descriptions of the team missions

observed with the “repeat” team (Infantry rifle squads) were prepared,
and the descriptions compared to previously-completed descriptions of
the same team type performing both the same and different missions,
Using the "repeat™ team descriptions, the following characteristics of
the model wers identified for Soth the "development™ team mission
descriptions were the "validation” team mission descriptions:

.

Mumbser and titles of nominal team positions

Existence of nominal nested teams

Number of actual team roles and role titles

Equipment associated with each actual team role

" Responsibjlitics assigned each actual tesm role

_ Equipﬁont associated with nominal nested team positions

. Types of dependencies observed during mission performance

Dopendency purposcs observed durineg mission performance

Dependency patterns observed during mission performance

Existence of actual nosted teams

Comparison were made between two missions with identical titles

(movement to contact)--one from development observations, and the other
" from validation observations=-and hotween two missions wi

D=2
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titles, bat similar overall goals: deliberate attack (development),
amd atrmebibe ratd (validation),  The same nominal team type (Infantry
rifle squads) wis observed for all misstons,  The development.
descriptions were prepared from observation of Airborne (82nd Division)
squads; the validation descriptions were based on observation of

Air Assanlts (101lst Pivision) squads. Different squads were used to
prepare cach of the tone descriptions, e '

In all four of the missions, the squads observed had identical
nominal team stractare (as reported by the squad leaders); the
"otandard” eleven-man squad nomiual structure. The structures observed
ecach contained nominal nested teams: the Alpha and Bravo fire tcams.
ALl four teams were, however, understrength by one or two men, .
Abservation of actual team structures adopted during the missions
revealed very high degrees of similarity between the actual structures
of the four team:, as well, The nominal nested team structure of all '
four teams was mnlntalned as an actual structure durtng the missions,
although in one of the validation missions (movement to contact) two
machine gunners were attached to the squad being observed (the squad
was point squad in a company movement to contact). These individuals
were attached to the squad leader, however, rather than being
incorporated in the nested team structure of the squad. Only slight
variations in actual team role names wee observed: one squad leader
designated his fire teams as “fire” and "mancuver" teams, rather than
the standard "Alpha" and "Bravo" designations, o

Fspecially careful attention was paid to characterizing the typvs,f
purpases, and patterns of dependencies obscrved during these four
missions and comparing thecharacteristics observed, Summaries of
dependency ‘types, purposes, and patterns are presented in Tables 1, v
and 3 toar all tean types and missions observed during model development
antvatidation fuor just the tour missions considered during the
validatioa exercise),  As these tables reflect, the dependency types
shserved daring the four missions were identical, Since this part of
the validation effort was concerned only with evaluating the
complotennas and consistency of the model, no frequency tabulations or'
other nmmerical analysis of d.pwndvngy types (ot of other dependency
characteristics) was performed, “Similarly, the dependency purposes
identified in the four missions under consideration were identical, as
were the kinds ot dependency patterns observed,

At this bevel o analssis, the observation and comparison of -
deseript ions ot the "repeat’ team missions indicated that the model was
pssentially completed within limits of the team types and missions
baerved,  Daring the validition observations and preparation of
mission de-criptions for the missions obsorved, all characteristics of
e stractare, organization, or hehavior of the "repeat™ validation
teams or missions could be accounted for by concepts of the model, (¢t
should be noted that womey ot the characteristics of the madel were nor
required o deserihr these particnlar teams and missions (i.e,, Type 1I
virteal deopendencios, physical product dopeadencies), - This was deemed
animportant, a3 these charasteristics were firmly established . '

’ p-3 C . o 3y
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during model development, and their absence in the particular missions
observed was predicted from observations made during model development.

The sccound aspect of the model validation exercise was directed

“toward cstablishing (in a limited way) the generality and external

validity of the model. To attempt to verify model genmerality, & team
type which had not previously been obscrved (Field Artillery Fire
Direction Center ~ FART'Y FDC) was observed. While the FART'Y FDC is
similar in concept to the Infantry mortar FDCs observed during model
development, the nominal structure of the FART'Y FOC is somewhat
different, as are the details of procedures used in the FDC and the
number of gun tubes controlled.

Four kinds of missions were obsetved in an FART'Y FDC: initial:
call for fire, adjust fire, repeat missions, and split missions (some
gun tubes firing at one target, the remainder of the tubes at a
different target). In addition to observing and describing the
missions, the nominal structure of the team was identified, as were the
actual structures for each -of the missions observed., These data were

used to prepare team structure and mission descrtptxc.;, usxng the
concepts of the model,

The nominal and actual team structure aspects of the model easily
accounted for the organizational and structural characteristics of the
FART'Y FDC. Identifiying and naming team positions and roles, and the
equipment a..l responsibilities associated with each was very simple,
sinece this team rype is small (seven positions), and (within the FDC)
there is no movement, Since the team was observed at mealtime (0630),
the actual team structures were always understrength (people rotated to
the mess tent by ones or twos), even though the team was at full
strength, Describing the various shifts of roles and responsibilities
was not a4 problem for the model, however, ' ‘

The performance characteristics of the missions obscrved were also
described completely by model concepts (see Tables |, 2 and 3). While
the types, purpnses, and patterns of dependencies that were ohserved .
were limited relative to the scope of the model as a whole (i.e., only
procedural and ~owminicative-verbal depeadencies occured), no new
concepts or modifications of cnncepts were required to describe che
mtssxon performance of the FARF Y FDC m1531ons.

The objectives of the model validation effort were achieved

. completely by the observation and description of team missions

diseussed above,  Both the consistency of inwcriptiou of different
teams pnrfnrmnny similar or identical missions at different times and
locations ("repeat™ observations), and the -external validity ("new team
type" observations) ot the model were confirmed by this effort., It
must be noted, however, that the overall generality of the model
remains unconfirmed,  The model has thas far been applied only to a
limited variety 'of military teams and missions, Although the model
appears adequate to account for a wide varioty of teams and migsion
(tasks) outside the teams and mission; observed in this effort, and has

=10,
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APPENDIX F

DEVELOPMENT AND VALIDATION OF THE DESCRIPTION METHOD

Introduction

A pravions section of this report presented the final version cf
the Description Mcthod. That discussion did not describe how the
Description Method was developed and validated, The purpose of this
section is to describe the development of the Description Method and to
present the results of the validation study conducted on the Descrip-

tion Method,

*

Background Lnformat ion

Very early in ithe project, a set of object ives were developed for
the Description Method, Tt was this set of objectives that guided the
development of the method, These objectives were: -

1.

4

The Description Method had to flow logically from the model
of team performance and behavior. The model of team
performance and behavior had to identify those Factors or

~dimensions which constituted team performance and behavior.

Thus, one of the objectives of the Description Method was
to develop procedures for describing those factors and
dimensions of team performance and behavior that the model
identified as being critical and important. :
The application of the Deqcrtptlon Method on a specific
team type and a spvc1flc team mission had to generate
usable .team and team mission descriptions,  Usablé was
defined to mean use¢ful in identifying team training
requivement s and measures of team performance.

The NDescription Method had to not only contain recording
forms which constituted the team and team mission descrip-
tions, but it also hal to contain a set of procedurs for
peserating the data or information which was to be entered
o the forms (rire descriptions),

The Description Method had to be applicable to the wide
variety of teams encountered in the Army. In addition, it
had to be applicable to the wide variety of missions
pettormed by Avmy teams, ' »




be The bDescription Method had to be as prescriptive as
possible, since it was anticipated that the method would
'»vvntnnlly be applied by military personnel (e. B> tralntng
developers),

The, attainment of these ob;ectlve@ was not all scheduled for the
first year of the project, For example, the attainment of Objective 2
conld not be assessed in the first year of the project, since the
development of the training requirements identlification procedure and
the development of the procedure to identify measures of team
performance were not scheduled for completion until the second and
thrid years of the project. Thus, it is impossible during the first
year to determine if the Description Method generated descriptions

“which weres useful in identifying team training requirements and _
measures of team performance, Similarly, the attainment of Objective. 5
could not be assessed at the end of the first year. During the first.
year of the project, military personrel were not scheduled to apply to
the Description Method, Only the project staif would have an
nppnrtuniry to apply the method dnring the first year,

The attainment of 0h|vct|ves 1 and 6 could only be -oderately
assessed at the end of the.first year., Notice that both of these
objectives concern the valxdlty of the descriptions generated by the
Description Method,  The Description Method can only be as valid as the
model nf team performance and behavior, [If the model is applicable to
the widi- variety of Army teams and missions, then the Description "
Method would dlso be applicable. 1f the model corrvectly identifies the
most important and critical factors and dimensions of teams and team
behavior, then the Description Method would also. This tautology
exists bocanse of the way the Doscrnptlon K:thod was developed, . The
Descriptinn Method was derived directly from the modéel. 1t was not
empirically derived,  Thas to a larpe extent, the validity of the
Description Method is extremely dependent upon the validity of the
model, In addition, the qucrlptlun Method was only applted to one
team typu during the valtdat ion exercise,

Ry the prncuss of elimination, Objective 3 became the major focus . .
of the first year's effort with respect to the Description Hethod

Basically, the first year concentratvd on: oo

1. Developing recording forms which would constitute the
doscrlptunns of teams and team missions, :

7. Developing prncndurvs to penerate the data or information
which wonld be entered in the recording forms,

£-3




verview of Development Process

The Description Methaod was (|t‘V¢'l"|N‘d in three relntwely separatu
and distinct stapges, These were: .

1. The Primitive Doscription Method, During tlw dovelopment
of the model of team' performance and behavior, a very
(th!WvlerlmlmnmwhmlwmiMWeMmm The purpose of
the primitive method was solely to facilitaté the
development of the model,  Although the primitive riethod
was the foreramner of the final Description method, it was
not rearly designed to satisfy the stated objectives.

7. Preliminary Déscription Method. After the model of team
performance and behavior was validated, a preliminary
Nescription Method was developed, " This preliminary method
was derived directly from the model and was systematically
designed to satisfy the stated objectives of the Descrip-
tion Method., 1t was this preliminary methiod that was
validated, , ‘ . L .

3. Final Version of the Description Method. - After the
pretininary method was validated, it was revised and
modified to become the final version,

The developmental activities that occurred in each of these phases or
stages are discassed in det .ul below,

_'_l;lnu.-_l’rimiit_'ggg Description Method '

Originally the Description Method was not hcheduled for develop-
ment antil after the theoretical model of team pezformance and behavior
was built and validated, Nowever, during the model development activ-
ity, it became clear that some sort of recording forms would be néeded.
The modal was developed by observing actuwal teams performing. actual
mission.. In order to refine the concepts in the model and to identify’
new concepts, it wis necessary to record the information obtained
during these obsorvations, To facilitate the development of the model ,
a set of extremely primitive recording forms were developed, These
primitive forms were dnulynvd with the fnllnwlnk chnractprlstlcn in
mind; :

———

Yeinal version refers to the final version developed at the end of
the first year of the elfort,  In a-sénse, this version should not be
considered the absolute finil version, since it in expected that the’
second and third years ol the project will rvqlure lodthcatmn and
additions to the method, .

'
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Lo the tores would only be used by the project staff. Thus,
they did not need to be sophisticated or procedural,

2. The set of forms did not have to be comnlete or comprehen—
siva, It was never intended that a set ol forms be
completed for each cbservation during the model development
activity. The intent was not to describe each observation

. in detail; the intent was to describe only those segments
or parts of the observation whirh might have impacted upon
Cthe refinement of an existing team and team hehavior
concept or in the identification of a "new" concept; i.e.,
the torms were only viewed as a mechanism ¢o describe
something not previonsly observed which would likely lead
to concept refinements,

3. The forms were geared to the observation format of
" eoliceting data.  No attempt was made to worry about
alternative ways of gencrating the data to be recorded;
i.e., primitive method was not concernced about how the data
specitied on the forms should be generated.’

The Primitive Description Method evolved as the model itself
evalved, but the relationship was an inverse relationship. As the
concepts of the model become clearer and clearer, the need for a more
systematic primitive Description Method decreased; i.2., as the mcdel
builders became more familiar with each concept, it was easier to
identify and thus, easier to record incidents which would impact upon
the model, Thus, the primitive forms were used less and lese until
finally the primitive forms were eatirely replaced by briefly written
narratives. The narratives concentrated on describing observed. team
mission activities which had the potential to refine the concepts
eontained in the wwde ). This was not considerod harmful or detri-
mental, Tt shoald e remembered that the primary purpose of the
primitive Description Method was to facilitate the model development
activity .'mcl not to advance Hu" state of the Description Method,

The Primitive nv«criplcun Method cuntatucd the following reuordlnh
forms:

[

1. Actnai and nominal team structure' recording forms. These
forms were desipned to record the actual team structure, as
o well as describe how the actual team structure was -
C ditferont from the nominal team stencture, This form was
infrequent Iy nwaed during the model development process,
simply becanse the concepts associated with the actual team
stracture. and the nominal team structure were quickly
contirmed (and/nr refined),

'
'

. An oquipment Fist fncnrﬂinn form, This form was also
infrequent ty employed during the ‘model observation: phase of
the project, simply becanse the concepts ol the model in
&hls area were relatively straight forward,

™~




3. A sitwational wmap recording form. This recording form had
a high frequency of use during the tnitial stages of model
development, 1t was not particularly related to any given
concept in the model, but it did provide the project staff
a useful vehicle for conveying the overall intent of the
observed mission. These situational maps were quite
frequently used during staff meetings, when concepts were

being discussed and refined.

4

. A primitive team mission activities recording form. This

torm was desipgned to capture cither the whole mission or
cortain segments of the mission activities., The form
consisted of ten columns (one column was devoted to each

performer).  Below the column headings were /4
“inch blocks or boxes, An "X" was placed in the

inch by 1/4
box of the

performer who initiated the dependencies being recorded.
Lines were drawn from the box with' the "X" to the recip-
ients of the dependency. The vertical Jimensions of the
form indicated the relative time betweon dependencies or
individual actions. The form also contained a comments
column for each row of boxes (each row described a
dependency) . The comments column was reserved for
recording the dependency olement of the dependency recorded

in the row. .

This form was frequently used in the early observation to

record most, if not afl, the observed dependencies,

As the

dependency concepts were further reviewed, the form was

used loas and less,

Thi« torm turned out to he very n@efulAto‘the model devel-
opment activities., In fact, it was this form which led to

The vconcapt of dependency patterns, It was not
early during the observation phase that the box
to form patterns and the some patterns tended t
repeatedly observed,  As the observation phase
the project staff tended to record patterns rat
using the forms.

Altnough the primitive Description Method was used spa
(e.iv, only nsed when it was necessary to describe a set of
activities which had the potential to affect the model), it
application resulted in some useful lessons learned, The |
Mearned can be g}unpwd into two catepgories,  Lessons were 14
the recording forms, and lessons were learned about the obsd
technique of collecting data; i.e,, techniques for generatin
to be entered in the forms, First, the lessons learned aboy
recording forms: ' '

L. The recording forms comprising the primitive De
Hethod appeared to bhe applicable to a wide vari
and team missions, " At least it appeared applic
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The obscervation format resulted in the following lessons learned:

“that the staff started to scarch for some guidance which

cactivity, Bt such specific instructions could not be given

those team and team missions which were observed during the
model building activity, '

The primitive mission activities recording form, although
easy to complete, was difficult to interpret and read;
i.e., individuals who did not participate in the ohserva-
tica of the mission found it difficult to review the form .
and capture the flavor of the mission. The project staff -
felt it would have been difficult to use the completed form
to identify team training requirements and measures of team
performance,  The form required recording too little
informat ion about the mission, mission activities, and =
individual activities. . The form would need to be revised
during the development of the Deqcrtptlon Method.

The forms were reasonable devices for recording observed
activitins, but they conld not be used during the o
observation - in a field environment, They were paper and
pencil devices, thus could not be manipulated in adverse
environments (extreme temperatureq, wlndy condltlons,
precipitation, etc.).

To complete the forms, the preparer had to be familiar with

the concepts contained in the model of team performance and
behavior,  The forms were not stand-alone recording

devices, It should be polnted out that there were no

instroct ions developed for c«mqﬂvtlug the forms of the

primitive Description Method, Tt was quickly realized that '
instruct ions would. be needed fcr the final version, '
Furthermore, it was realized that the ionstructions could
never really be made very prescriptive, particularly for
completing the team mission activities recording form,
Dependencies occur differently within each mission, Thas,
the procedures for completing the form could not be made
very prescriptive, It was at this point in the project

could he given to the end-users of the method. It was
realized that specific procedures or instructions could be
developed for recording any given dependency or team -

for comploting the entire form, since the missions to be
dvu:rlhnd wonld vary cunsldvrnbly. .

Sinee the forms conld unt be used in the field environment
while actually cundnctlnu the nhservation, some other
observation recording method or technique was required,
The alternate tochnique could be used to record the
observations, and from the observation data, the recording
forins of the primitive Description Method could then be

F-7 :
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'rnmplﬁtnd “The, following two alterpative observation

recording methods or techniques were tried during the very

“early stages:

a. Videotape,

b, Auadiotape,
Videotape was cumbersome for some missions, particularly
those missions where the team was required to move rapidly
through the woods or other difficult terrain. 1In addition,
the videotape equipment: required at least two operators,
Furthermore | we experienced many equipaent malfunctions due’
to the environment (rough terrain, dust, precipitation,
extreme temperatures, ete,),

Audiotape appeared to work the best. Hand held tape
recorders conld casily be obtained and were extremely
transportable and reliable. They could also be easily

‘protected from adverse environmental coaditions.

Some team missions, conld not be easily observed by one
observer, During the model phase, there were ut least twn
ohservers per mission., It was determined that at least two
observers would be required under the following

cond it ions:

a. When the team was lhrger (e.g., greater than ten
tcam members),

b, "When the Leam was organized into nested teams, and
the nested teams performed concurrently, This was
particularly true when the nested teams performed in
physcially difterent locations.

¢. When the set of activities performed by the nested
©team or team(s) were not repetitive; i.e., when the .
various nested teams were not all doing the same
.thing or performing the same function (regardless of
whether the nested teams were located physCLally
close to each ntlwr or not).. .
The observat ion format would nnly work t1f the observers
knew what to Took for; i.e,, could recognize a team
activity or dependency.  The primitive Description Method

contained no pnidelines concorning what to look for. The

final Description Method had to rectify this problem. It
had to provide some guidance concerning how to ldentxfy
team buhavnnrq, a(tnv1t|9Q, and dependencies.

The observatiion format reguired considerable pre-plamning,
Arrangements had to he made to observe specific missions.
It was realized that conducting observations takes a long

. ‘ E"B"‘
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Lime.  Some of the obscerved missions involved a lapsed time
of six hours or more, Furthermore, there was some
downt ime, time spent waiting for the team to get started.

These lessons learned contributed to the final design of the
Description Method.

Preliminary Description Method - '

After the model of team performance and behavior was judged
relatively stable (and verified), a second version of the Description

“Method vas developed. This preliminary Description Method was derived

directly from the model and the primitive Description Method. The
preliminary Description Method was primarily designed to serve as a
method which could be verified or validated, 1t was labeled a
preltminary method because it was expected that the method would be
considerably revised after the validation study.

Before describing the validation study and results, it is perhaps
reasonable to desceribe the factors which influenced the development of
the preliminary method:

1. The preliminary Description Method was designed to be used
only by the project staff, It was not designed to be an
exportable method.  Thus, the preliminary method contained
only-the necessary recording forms and minimum directions

. . - . . l
for completing those forms. The instructions were written

for the project staff, who were familiar with thé model,
and not for military personnel or other researchers.

2. The preliminary Description Method concentrated on identi-
: - fying the data items that had to be included on the record-
ing forms, No. attention was given as to how the data

entered on the forms should be generated. For example, the
preliminary Description Method did not provide guidance on

. how to identify team behaviors, activities, or depend-
encies; only how to record them once they were identified,
This, was considered acceptable-for two reasons:

a. The validation study was primarily designed to
determine how the data entered on the forms should
he gonerated., The method used to generated the data
would influence the instructions given to the

“end=-users, '

b Only the project staff would be using the method,

©and they had considerable experience in identifying
dependencies by developing the model.
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3.

The preliminary Description Method only contained
procedures for describing a given team type and a given
mission. That is, the method did not contain procedures
for selecting the tram type to be described. or for
selecting those team missions which should be described.

The sampling problem was totally avoided by the preliminary
method for several reasons:

a. The interest was in having recording forms which
would work (i.e,, the sampling problem was
considered a secondary issue which would not
influence the design of the recording forms).

b. Any sampling procedure which would have been
designed had to consider how the completed recording
forms would.be used to develop team training and
identify measures of team performance. At this
‘point in the project, the project staff only had a
few ideas what the training requirements identifica-
tion process would look like. Thus, it was
considered wise to postpone developing a sampling
procedure for the preliminary Description Method.

Given these intentions, the preliminary Description Method was
developed in the following manner: '

l.

The model that existed at the time was divided into its
components (e ., General Team Type lnformation, Nominal
Team Structure Tnfofmation, Actpnal Team Structure
Information, and Specific Mission Information),

The project staff met in a brainstorming session and listed
.all the data items that needed to be collected for each
model .component . '

The identified data items. were organized in an apparent
systematic order, as well as rephrased. The reorganized
data items were then reviewed by the project staff.

‘After some modification of the data items, the recording
forms were developed. The recording forms were reviewed by
cach senior ‘project staff member, They were reviewed for
accuracy and completeness,

For each form, a set of instructions was developed. Again,
the directions did not include how the data was to be
generated, only recorded. [In fact, the staff attempted to

guarantee that the forms were agnostic toward any given

method of data collection, since the validation exercise
required collecting data from three different sources.

{10



The preliminary Descrlptxon Method contained the following recording
forms:

N 10,

A Team Mission Llsttng.

, Nominal Team Structure Recording Form.

Nominal Team Structure Organizational Chart Recording Form.
Mission Description Recérding Form,

A sts1on Typographxcal Map Recordxng Form.

An Actual Team Structure Recordlng Form.

An Actual Team Structure Organizational Chatt Recording
Form.

An Actual Team Structurg'Deviation Report.
Team Member Mission Functions Recording Form.

A Mission Activities Description Recording Form.

| o, In addition, the preliminary Description Method made provisions for

! ¢ » generating a narrative of each mission. A deacrtptxon of each of the
forms and the format for these narratives are provided in- an interin

} T tepor:, and as such, will not be descrxbed here,

The preliminary method was then reviewed by the Technical Monitor.
Both the forms and the instructions for completing the forms were

reviewed, and the method was approved (i. e,, approval was given to
proceed thh the val1dat10n exercise).

Valxdatxon Plan

were:

1.

2.

-

o

=il

et
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3,

The valxdatxon exercise had three primary objecti#es. These

To determlne if two or more independent preparers could -
generate similar completed recording forms (team type and
team mission descriptions) for the same team type and the
same ‘team mission, using the same sources, separately.

To determine the similarities and differences of
descriptions generated from three sources (mxlxtary

documentation, SME 1nterv1ews, and observations).

To determlne the ploblemc assoctated with generatlng
1nformatxon fton the three przmary sources.

'
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Basically, the validation plan was simple and straightforward. A
team type would be selected along with specific missions to be
described, The recording form contained in the preliminary Description
Method would be completed by at least two senior project staff members
(working independent'y) using the three identified sources, separately,
That is, first descriptions would be generated using documentation.

The descriptions generated by the two independent preparers would then
be compared, and the differences and similarities highlighted. The two
independent sets of descriptions would then be counsolidated into one
set of descriptions which would represeant the team and team mission
descriptions generated from documentation. Next the same two independ-
ent preparers would generate descrlptlons for the same team type and
same missions using the SME interview technique. The two sets of
descriptions gendrated by the preparers would then be compared, and the
differences and similarities highlighted. One set of descriptions
representing what can be accomplished from SME interviews would then be
generated. This set would be compared to the set generated from
documentation alone. The process was then basically repeated for the
descriptions gnerated from obsrvation. This approach accommodated the
reliability issue; it would provide information concerning whether two

"independent preparers could generate similar descriptions using each of

the sources., It also accommodated the other obiectives since it would

be possible to determine if the descriptions gnerated from the:three

sources were, in fact, different. Furthptmore, the, approach would
highlight the problems associated with using each source.

It was determined that the target team type .for the validation
effort would be Combat Engineers, mechanized (both squads and
platoons). Combat Zngineers were selected for several reasons. First,
they could be made available for SME interviews and observations.
Second,.on the surface Combat Engineers appeared to perform a wide
variety of team missions (i.e., .the team missions did not appear to be
repetitive or similar). For example, installing tactical minefield
appeared to involve different team behaviors than preparing a target
folder. This would permit some assessment of how well the preliminary
Descrlptlon Method" could be applied to a wide variety of team
m1ssxons. ‘

Since the prellmlnary Descrtpt1on Method did not contain proce-
dures for sampling the missisns to be deseribed, the Technxcal Monitor

(with the assistance of FORSCOM personnel, SMEs, and the project staff)

arbxtrarxly selected the’ mxssxons to be described. The criteria used
in thxs proceess were: ’ .

1. Team mission variability; i.e., the selected mission had to
be different with respect to suspected team behavior in
order to determine if the forms were appropriate for a wide
varxety of the mlssxons.

2, Fxpectancy of obqervatxon, i.e., the selected mxsatons had

. to be.observable; one which mxght be practlced in a normal
' field exercise. . : -
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Mission length; i.e., there was interest in selecting
mission which would take no longer than eight hours to
compelte or observe,

4, Combat influence; i.e., the selected missions had to be
onaes which would normally be performed in combat, since it
was felt that the description techniques would eventually
be used to describe such missions.

Discussions with SMEs revealed two Major Mission Areas which were good
candidates: Mobility and Countermobility. This was sufficient for our
purposes, since no attempt was being made to select a representative
sample of mission or mission areas; i.e., the descriptions generated
‘from the application of the preliminary Description Hethod were not
g01ng to be used to 1dent1fy team training tequlrements. Thus, a
rigorous or systeéematic sample was not required.

The following missions within the Mobility Mission Area were
selected, according to the established criteria:

1. Clearing a Log Crib Obstacle. o
2. Breaching a Minefield. ' = ' l f

The following missions from Counternobtllty were also solected
according to the established criteria: . o . ’

3. cOnptructing a Log Crib,
4, vPreparing a Target Folder,
5. Installing a Tactical Minefield. ' ' o ' Y

It was initially pranned that the same five ntsslono would be used
throughout the validation study; i.e., the same five missions would be
described using documentatton, SME xntervxews, and observatxon. How-
ever, this was not the case. The list of missions was somewvhat altered
during the validation exercise. Alterations were needed in the list
because it was difficult early in the validation effort to precisely
determinc which missions would actually be observed. Our .approach was
to mitigate the demand on FORSCOM field units by observing miséions
which would be practical in a normal field exercise. The field exer-
cise was in the process of being prepared when the initial list of
missions was sclected. As time progressed, the field exercise changed,
and the initial list had to be altered 1nmedtately proceeding the SME
interview phase of the validation exercise. The missions denurtbed at
each .phase of the valxdatxon effort are teported in Table 1,

E-13
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' Table 1

‘Missions Desctibed by Source

o Source
Mission | Decumentation Interview | Observation
! . — - : v
: Clearing Log Crib . . X X
Breaching Minefield X '
Constructing Log Crib X X ' X
1 Preparing a Target :
i ' Folder ‘ . ¢ X X
: Installing at Tactical _ )
Minefield ’ , X X X
Constructing a Barbed '
| Wire Entangement X
! Reconnaissance of
o Bridge . X ‘ X
3 ' Bridge Demolition B o X
‘ Installing a Point : :
Minefield oo , S X '

It should be noted that only three missions were common to all

three sources (Constructing a Log Crib, Preparing a Target Folder,
, Installing a Tactical Minefield). It was discovered during the obser-

| vation phases that Preparing a Target Folder was more of an individual
activity than a team activity. Thus, only two amission descriptions
could bu compared across all three sources. It should also be noted
that four missions were described by only one of the sources, meaning
that comparisons across sources would not be possible on these
missions. However, two missions were described by at least two
sources, permitting some degree comparison betweea documentation and
SME interviews for one mission (Clearing a Log Cridb), and a comparison
between SME interviews and observation for the other missionm
(Reconnaissance of a Bridge). In total, very few compsrisons could
‘actually be made. . o

The same two individuals were involved in all three phases of the
validation effort. During the observation phase, a third individual
wag added. A third observer was added'in order to determine i{f a naive
observer could use the preliminary Description Method. The observer
was nalve with respect to the missions, but not naive with respect to
the preliminary Dcacrlptlun Method. lt wns thought that by adding this
third observer, it would be possible to assess the effect of partici~
pating in the documentation review and SME interview process (i.e., to
isolate the kind of information that would be added or deleted by an

- observer who did not know anything about the mtssionl being '
described)
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Introduction to Validation Results

For clarity, the results of the validation effort are presented in
three separate sections, 1t should be recalled that the validation
effort had three primary objectives (reliability between preparers, the
similarity or differences between the descriptions generated by the
three sources, and the problems encountered in using each soutce).
There is one section devoted to each of these objectives.

Consistency Between Preparers

No statistical tests or procedures were used to determine the

degree of consistency (or agreement) between the independeit preparers.

The preparers reviewed each others descriptions and noted areas of
agreement and disagreement. Areas of consistency (and/or
inconsistency) were further clarified when the two dependent preparers

- generated the consolidated descriptions. The consoliduted descriptions

were generated by collapsing (ot expanding) the descriptions generated
by the preparers into a single description for each team type and each
each mission by source.

To report the results of this part of the validation effort, a
series of tables are presented, The tables highlight areas of .
consistency and inconsistency between the preparers for each source.
There is one table for each of the three sources that were used. Areas
of consistency or inconsistency are reported as data items (e.g.,
existence of dependencies, dependency elements, nominal team position '
titles, size of nominal team, etc.). It should be noted that the data
items fall into three major categories (data items describing the
nominal team, data items describing the actual team, and data items
describing the mission and team bhehaviors). The labels of the data

items typically indicate its membership in one of the three categories.
It should also be mentioned that the tables present areas of
consistency and inconsistency collapsed across the various missions and
team types described during the validation exercise; i.e., the tables
are agnostic toward each mission and team type. .

Table 2 presents the areas of consistency and inconsistency
between the two independent preparers when military documentation was
used as the primary source. Table 3 presents the same information when
SME interviews were used as' the primary source. for preparing the.
‘descriptions, and Table 4 presents the areas of agrcement and
disagreement when direct observation was used as the primary source.

A brief discussion of the results reported in Tables 2, 3, and 4
is appropriate. It should be noted that the degree of consistency -
between' independent preparers varied by source.  In general, the least
attractive degree of consistency occurred when SME interviews were used
as the primary source. The highest degree of consistency occurtred when
direct observation was employed. These results raise a critical issue.

29
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Do the results indicate that preparers could not teliably apply the
m:thod, or do the results indicate that the sources vary in their
shility to provide the necessary information; i.e., was it the sources
which caused the preparers to geunerate descriptions which appeared
similar or digsimilar? To answer this question, the following must be
recalled: :

1. The two preparers interviewed different SMEs.Z The
differences in the descriptions appeared to be due to the
different opinions (and/or judgments) the SMEs had about
the team type and the missions and not due to how the
preparers applied the method 3

o 2. The two preparers used approximately the same military
documentation. However, the documentation was frequently
incomplete causing the preparers to make many inferences
and assumptions (e.g., as to who initiated a dependency,
who received the dependeicy, etc.). Different assumptions
caused the preparers to generate different descriptions.

3. During the observation phase, the two preparers observed
the same actual team perfotntng the saxe missions at the
same time (i.e., the missions were not repeated for each
observer). Because both preparers ‘were observ:ng the same
events thelr descriptions looked remarklbly similar.

 Thus, it would appear that given a fixed set of inputs (like in direct

observation), two independent preparers can reliably apply the method.
In the SME interview and the mi)itary documentation cases, the reasons
for the inconsistencies appear to be the inconsistencies in the sources
and not in thn way the preparers applied the method. If SMEs give
different 1 puts, then it makes sense that the resulting descriptions
would be different, regardless of the reliability of the preparers to
apply the method. This same rationale applies to using documentation,
1f preparers make different assumptions while reading the documenta-
tion, then their descttptnons would be different,

Tables| 2, 3, and 4 also indicate another. useful proﬁerty. Notice
that the areas of agreement and disagreement vary by maJor data xtem
category. For example: '

1. |Docimentation appears to be a reliable source for _
generating data items concerning the nominal teams; i.e.,

21t was zon idered unreasonable to duplicate interviews with the same

SME. The $MEs voluntcered their time and would have preceived the
‘exercise as being unnecessary. .
3when_the c«naolidniion effort was conducféd, the preparers tended to
agree that |the other preparer recorded the obtained.information
correctly, ngen what, the SME has. said,




preparers do not have to make assumptions from the
documentation when reading about the nominal teams. On the
other hand, documentation is not a reliable source for
generating team behavior information. Preparers must make
tso mary inferences and assumptions to reliably identify
dependencies, dependency initiators, and recipients, etc.

2. Direct observation is most suited to gathering reliable
data concerning team behaviors and actual team structures,
but is not particularly. ‘suited to generating information
about the nominal team structure (e. Bes exxstence of
nominal team nested teams, etc.).

3. SMEs are too variable to use as a reliable .source for
either nominal team 1nformatxon or for team behavior
information.

One other point needs to be made concerning the consistency
between indendent preparers. Duving the observation phase of the
validation exercise, a mission naive observer participated in the
obgservations. The naive observer was familiar with both the model and
the method, but was not familiar with the content and procedures of the
observed migsions; i.e., he did not read about the wissions or discuss
the missions with SMEs. The descriptions prepared by the naive
observer looked different than those prepared by the two preparers who
participated in the review of military documentation and the SME

_interviews. In general, there was more agreement between the two

independent preparers than between the naive observer and either of the
two independent preparers. It can therefore be concluded that
reliability between preparers can be increased if the preparers
understand something about the mission to be observed (parcxculatly the
general procedures of the mission). :

It should be mentioned that the degfee of agreenentAbetaeen
independer. preparers cannot be interpreted as a statement of accuracy. .
Just because two independent preparers generated similar descriptions

when using direct observation, does not necessarily mean that both

preparer's descriptions are representative or accurate. It only means

‘they tended to agree to record events in the same manner. It is

possible that the preparers were relxably recordxng inaccurate
information, ' : '

“1n gt eral, the followlug statements can be made concernlng the
degree of con51stency between preparers:

l. [Independent preparers can generate'highly consistent
‘descriptions if the input source is "fixed" (i.e.,
non-varlable)

E-22 . o :
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2. Indopendent preparers generate dissimilar dascriptions when
using documentation and SME 1nterv1ews as the prlmary
source of data or information.

3. The degree of consistency during observation is enhanced. if
the preparers become familiar with the missions before
conducting the observations.

Consistency Between Sources

v

As' part of the validation effort, it was necessary to determine if
the three sources would generate similar descriptions. To mitigate
the differences betwren preparers, after the descriptions were prepared
from each source, the preparers would consolidate their descriptions to
produce a set of descriptions represeantative of the source. It was’
these consolidated descriptions which were compared to assess the
differences between the three sources. Again, no statistical
procedures were performed to determine’ the degree of simiiarity or
difference between the consolidated sets of descriptions. The sets of
descriptions generated from each source were logically analyzed to
determine general areas of consistency or inconsistency. While making
this logical comparison, it was quickly di.covered that blanket
statements could not be made., For some missions, there was remarkable
similarities in the descriptions, fer other missions there was

considerable differences between the generated descriptions. For

example, the descriptions generated for Installing a Tactical Minefield
appeared remarkably similar. There was agreement between the sources
on: : ‘

Existence of nested teams.

Function of nested teams. '

Function of individual team member within nested teams.

Dependencies between nested teams.

Existence of dependencies. - R ; i

Depehdency types.

Dependency elements.

® NS N P W N
L ]

Equipment used by nested teams (and some agreement on
assignment of equipment to }nleldual team members),

9. Mission goal.
10, . General mission procedures. .
11. Situations map.

12. Sequence of mission activities, -

' 8-23




This high degree of agreement between the three sources can be
attributed to the following Factors:

1. The documentation available for Installing a Tactical
Minefield was clear and relatively complete.

2. SMEs tended to use the same documentation during the
interview as used by the preparers during the documentation
phase.

3. The observed teams tended to follow the documentation when
performing the mission. In fact, the observers reported
seeing the team leaders using the same documentation
material,

On the other hand, there was very little consistency between the three
sources for the other mxssxons.

These results seem to indicate that descriptions can be generated
from all three sources with some degree of consistency (providing that
the documentation is clear and complete, the mission procedutres are
relatively prescriptive [as for the minefield and bridge reconnais-
sance], SMEs are experienced team members and know what the documenta-
tion prescribes, and actual teams perform the mission as it is
prescribed in the documentation). This is not to say that the descrip-
tion would be accurate and identical. There is some variability among
SMEs, and :here is also variability concerning how actual teams perform
‘the missions of interest. 1In fact, there were some subtle differences
between the descriptions generated from the three sources, even though
the descriptions in general appeared similar. Let's briefly discuss
thgse differences:

1. The descriptions generated from observations are much more
complete than those generated either from SME interviews or
documentation. SME generated descriptions are, in general,
more compléte than those generated from documentation.

2. Descriptions generated from observation tend to contain
more dependencies. In addition, they contain more ,
information to clarify and modify each dependency (i.e.,
observation generates more information about each
dependency permitting the observer to classify the
dependency type, expand upon the dependency element,

- identify the dependency purposes, etc.). It is much easier
to ascertain this information from observatxon than SME
interviews or documentatlon. ~
~Dependency patterns are a particular. problem, Many '
patterns can be hypothe81zed from the documentation. In
addxtlon, SMEs tend to nge a specific pasttern, which may
or may not be observed, The only patterns that one can put

‘B2
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any faith in are those patterns actually observed (at least
the preparer is certain that the observed pattern does
occur in the field). Issuance of an operations order is a
case in.point. SME interviews indicated that most
operations orders (or frag orders) are issued by the team
leader to the team in a group setting. During observation
that particular pattern was indeed observed. However,. so
were other patterns for the same team activity, One common
pattern was the issuance of the order in a group setting,
followed by individual communicative dependencies with each
team member (to clarify each team member's responsibility
in the mission), 1t is highly unlikely the observed
pattern would have emerged either from the documentatlon or
SME interviews. [

Observation identifies more dependencies than the other two
methods, but these dependencies may or may not be
important; For example, during observation, more communi-
cative dependencies between team members were Ldenttfxed
than by the other two sources. Typically, these

"additional™ communicative dependencies were assocxated
wlth the following:

a. A supplement to another dependency (e.g., a hand
signal supplemented with oral communication).
Typically, SME interviews or documentation would

"~ indicate the hand signal, but not the observed oral
communication,

During observation, it was -
would not always go smoothly.
As a result, "additional” dependencies would occur
to correct the actions, Often these "additional™
dependencies were not only communicative dependen--
cies, but alsu procedural dependencies, which could
not possibly be inferred from military documentatxon
or SME interviews.

b. Contingency events.
obvious that "things"

'

¢.  Directions and orders, SMEs and documentation tend
to assume the individual team members "know" their
assignments. This is not the case during observa-
tion. Frequently team leaders issue communicative
orders and directions to either correct individual
actions or to point out ways an individyal action
can be performed easier. These kinds of depend-
encies are not evident from documentatxon and SME -
1nterv1ews. '

d., Status and verification.
some dependencies are needed to verify that

E-25
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individuals have completed their mjssions
assigmments, Observation clearly identifies these
kinds of dependencies.

Although the observation method generated more data and
dependency information, it is not positive that these
"additional” dependencies are important for team training
purposes or team performance evaluation purposes. Since
there' is some degree of uncertainity, it seems reasonable
to suggest that the observation method is perhaps the best
.way to gather the information. It is better to have too .
much information rather than not enaugh information, given
p that we are in the early stages of the project.
In summary, the following statements. can be made about the degree
of consistency between team type descriptions and team behavior
descriptions generated from the three sources: .

1. Some degree of consistency between the three sources can be

, achieved if the documentation is clear and complete, if
SMEs are aware of the documentation content, and if actual
teams use (or at least follow) the documentation when
porforming missions. This is only likely to happen for
very descriptive missions. Missions for which the
documentation is ambiguous (or allows for local options)
are likely to be described differently from all three
sources, '

2. Direct observation appears to generate descriptions which

are more complete (contain more information). However, the

utility of this additional infeormation is not known., The

~additional information may either complicate or make easier

the development and application of the training require-

‘ . . ments identification procedure and the performance measure-
ment identification procedure.

Problems Encountered o , -

The three specified sources have their own unique set of problems,
The problems experienced were not related to completing the required
forms of the prnllmnnary method. . They were related to the ease of
using the source, In the paragraphs below, the problema encountered in
using each source is brietly: summdrlzvd

When u81ng documentation as thP primary source, the following
problems were experienced:

l. There was considerable variability in clearness and
*-completeness . among the available documentation. As already

noted for some missions the documentation was clear and

non-oxlstont.

- | E-26 . SR
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2. In general, the documentation was not written with concern
for team behaviors. As a result, the preparer is forced to
make inferences and assumptions, particularly about the
existence of dependencies, dependency patterns, and
dependency types, Thus, the accuracy of descriptions
penerated from documentation alone should be considered
suspect.

3. The documentation typically provided little information
about team activity sequences. Typically, it discussed
individual's activities causing the preparers to make
inference to and about team behavior.

4. There were some problems in actually locatlng the most
appropriate documentation. The preparers found themselves
reading from various documents trying to select the most
appropriate source to use, In fact, a good deal of time
required to prepare the description was devoted to
"selecting the most appropriate documentation.

5. For each mission, many different documents can be used as
sources. Frequently, the different documents contained
contradictory information making it difficult for the
preparers to make judgments and selections.

- The SMF interview process highlighted several potential problems,
However, some of these problems were directly related to the way the
interviews were conducted., 1If was initially planned that each inter-
viewer would conduct the interviews on a one~to-one basis; i.e., one
interviewer per SME. One interviewer, because of the circumstances,

had to conduct a group interview (the size of the group varied over the -

two~day period from two to five SMEs). It was determined that the
group interview technique was not a reasonable way to collect team
behavior information. ‘The followtng reasons are .ffered:

"1, The SMEs in the group often had different views about how
- specific missions should be performed. As a result, much
dialogue occurred between the SMFs, and the interviewer was
forcéd to sclect points of view in order to generate the
neceqsary descriptions,

7. Becanse of the variahility among SMEs in the group, the .
resulting descriptions were not always 1nternally
consg M(('nt ' -

3. Lt was suspected that the group interview process requires
more Lime to conduct per mission than the one-on-one W
interview;

In general, the following problems were encountered durlng both
the one-on-one lnterv1ows and the group 1nterv1ews'
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1. There was considerable variability among the SMEs who
participated, . The quality of the resulting descriptions to
a larpe extent depended upon the quality of the SMEs.

2. The interviewers found it difficult to explain exactly what
they were after. SMEs have different views on what
constitutes team behaviors. In fact, some SMEs found it
difficult to think about team behaviors at all. They found
it more comfortable to talk about individual activities
than team activities.

3. The quality of the interviewer also influences the
completeness of the resulting descriptions. Interviewers
must use a probing technique, centinually asking questions
to clarify the information that has been volunteered by the
SMEs. Thus, the interviewer must "know" the model to
generate the right questions at the right time. Often the
interviewers felt as though they had to "pull" the informa-

. tion from the SME, rather than have the 1nformat10n flow
from the SME.

The interviewers felt that a structured interview schedule
would be difficult to develop for the end user of the '
desciptionn method, because of the type of probing that was
required,

4., SMEs, although willing to help, have other responsibilities
and the time taken for the interview is often perceived as
time which could have been devoted to completing those
responsibiliticrs, The extra duty attitude is indeed real
and may influence the type of information obtained: from
SMEs,

5. Althouph the existence of dependencies was nat difficult to
* identify from SME interviews, it was often difficult to
' "pull” enough infarmation about the dependencv from the SME
to classify it by type, or to determine its purpose or .
pattern. ' o ' :
The observatinn method revealed a set of interesting problems.
These problems were similar to those experienced with the primitive
Description Method used during the duVOIOpmont of the model.
Ba51callv, the problems wvru'

I, Observations can be difficalt to arrange. The observed
" FORSCOM units must be willing to participate.

2. The observers typically had no control over the "quality"
: of the team observed. As such, one is never certain if the
, observed actual team is representative of other teams of.
the same type. Thus, one never "knows" if the resulting
~descriptions are representative.:

b e




3. Mate taking during observation was a real problem. The
ohservers found it convenient to use audiotape’ recnrdprq
because of their transportability,

4, It was difficult during the observation to set the bounds
of the mission (its beginning and its end). Setting bounds
from documentation and SME interviews appeared to be less
difficnlt (at least less confusing). During observation,
it was possible to observe several missions being merged
together., '

. Observing large teams was extremely difficult, particularly
if the team 'was not organized into static nested teams.

6. The ability to identify a dependency, depended to a large
extent on the quality of the observer and his or her ,
familiarity with the coacepts in the model, The preparers,
however, felt that it was casier to identify dependencies
(and to determine dependency types) from observation than
from the Jther two sources.

7. Some;problems were experienced in getting to and from the
location of the observation. Often the observers had to be
transported to the mission site in different vehicles than
the actual team. This meant that parts of missions could
not be observed. ‘

8. Frequently, the observer had to remain tactical (in order
not to hetray the actual team being observed), This
condition inhibits the ability of the observers to clearly
uhserve certain dependencies,

The discussion above indicates that there are problems associated
with each of the three sources, llowever, the problems do not appear to
be 1nqurmountablv for any given source.

Jhe Final Descfiptidn Method‘ . . "

Following the validation effort, the project was faced with the
task of (nnsrru«tin; a usable description method; i.e,, to design the
final versions of the recording Forms and to suggest the ways that the
data items on the forms could he gathered,

Minor changes were made in the recording forms., Two forms were
deleted (the Deviation Report and the Actual Team Structure
Organizational Chart), while pne form was added (a form to record the
actual nested teams. and their functions). The Deviati~n Report was
deleted because it was not a recording device, it was an analysis
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device, and as such, belongs in the team. training requirements method
and/or the Leam perlormance measurement mc.t.lmd.‘ The Actual Team
Oorganiztional Chart was deleted becanse it was cumbersome to record the
actual team structure when the actual team was comprised of many nested
teams. A form was added to replace the Actual Team Structure '
Organizational Chart which requires the preparer to enter the name and
function of each nested team, but not to show the’ relationship between
the nested teams, o
1

The mission activities reccrding form was altered to make it
casler to use, Conceptually, the altered form was the same as the
previous form, ckcept it no longer required the user to describe in the
space provided the activities of the individuals who participated in
the dependency. The activities of the individuals are described in the
comaents column of the altered form. e T

. A more difficult problem was th determine how the data to be
entered in the recording forms were to be generated. This determina-
tion was made by cxamining the validation results. A matrix was made
between the required data items and the three-sources. In the cells of
the matrix, comments were entered concerning how well the source could
generate the required information. The comments were based upon the
experiences gained during the validation effort. The matrix appears in
Table S. : :

In addition, another matrix was constructed. The rows of the
matrix represented the three possible sources, while the columns of the
matrix represented the various dependency types. In the cells of the
matrix were comments concerning how casy or difficult’ it would be to
fdentity the dependency types trom the vartous sources. This matrix
was constructed because the project staff felt that there were some
cdifferences among the sources with regard to how easy or different it
would be 1o identity certain dependency types, The logic here was that
the dependencies were often fdentified by iicst notlrm the dependency
type. This matrix is prstnLLd in Table 6.

© The two matrices were then logically analyzed and it was
determined that: '
1. Mission ltstln& tnformatlon could be reliably obtalned ftom
do(!unuvu.lti(nl.

2. Nomlnal tunm‘lnrormn;{hn (stfucturc, organizational chart,
position title, size, cquipment, cte.) could be rellably
and easfly nbtalned fron documentation.

3. Actual team {nfnrmltlun could only (by definltlon) be
" obtalned from observation.

4. Specific mluslnn team activities information could he
asbtained more reliably 'from observation than from any other
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ACPITUUULELY AT UUVERWIENT EXPENSE

'

soares, In addition, the mission descriptions generated

from observation appeared to be more complete, detailed,

and cumprehensive,

‘ 5. SME interviews were only useful to confirm information
obtained from the other two sources,

Given these determinations, instructions were written for completing
the forms (i.e., for generating the data to be entered in the forms).

To make the final version of the Description Method complete, a
procedure for selecting the team type to be described and a procedure
for sampling missions were developed. These two procedures were

not tested {i.e., not validated), but were offered only to make the
system as complete as possible.
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